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This is it! 





THE QUICK-CONNECTIVE PNEUMATIC COUPLING THAT 
GIVES YOU THESE BIG ADVANTAGES 


HANDSET 


SERIES 3-RL 


RING-LOCK FS ga | 
IQNG 

@ Compactly designed, the Hansen Series 3-RL Coupling effectively 

handles far more volume than any coupling of equal dimensions. On 

any job requiring 34” to 4%” connections — from the air line to the 

air tool—this single size Hansen Ring-Lock Coupling — with com- 


pletely interchangeable Sockets and Plugs—does it all—makes it easy 
to keep stock of parts in balance—holds inventories to a minimum. 


ONE-WAY SHUT-OFF 


To connect, merely push Plug into Socket. To disconnect, just turn 
the sleeve. Locking ring provides positive lock and assures tight fit. 
Sockets with aluminum bodies are available for use with small hand- 
operated air tools. 


a a poet ee 


ma | oh ae 
HANSEN SERIES 3-RL 
@ Smaller — Lighter. 
@ All Series 3-RL Sockets and 
Plugs are interchangeable — 
reduces stock inventory to a 


minimum. Relative size of ordinary 
coupling required for effective 
handling of same volume 








@ Positive Locking. 





@ Equipped with automatic 
sleeve lock. Write for Descriptive Literature 


THE HANSEN 
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| GREATER POWER for you 
* “MORE COMPACT DESIGN 








FEATURES YOU WILL LIKE: 


eGreater power from a more eAutomatic compensation for 
compact design. rod packing wear. 
@ Resistance to corrosion 







e Built-in piston rod scraper 














throughout. . : i. to prevent dirt and abrasives 
Positive sealing with minimum from scoring rod or damaging 

friction loss. packings. 
Materials selected for strength, 

durability andlong cylinder life. ° Adivstable cushions of unique 
@Interchangeable heads and design. 

mountings. e Wide choice of operating pres- 
Conformation to J.1.C. sures; Air to 250 psi; 

Standards. hydraulic to 750 psi. 





HANNA 


CYLINDERS 













@ You'll find some unique and very interesting operating 
features in these new Hanna T750 Series Fluid Power 
Cylinders . . . features that will help you solve many of your 
cylinder application problems more easily and more simply. 
The new Hanna T750 Series comes in a range of capacities, 
sizes and mounting styles—for air operation up to 250 psi 
and hydraulic operation up to 750 psi. 





For details, ask your Hanna Representative (see your clas- 
sified telephone directory), or write today for a copy of the 
new T750 Fluid Power Cylinder Catalog. No obligation. 






NEW CATALOG 
Write for Catalog 









Hanna Engineering Works 


1741 Elston Avenue, Chicago 22, Illinois 
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new seal cuts microfinishing costs way down 
... eliminates close tolerance requirements 
on metal components 





Sealing grooves for O-rings need 
a costly 10-20 microfinishy 
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QUAD-RING users enthusiastically report gyi 
A — 
sizeable savings as a result. You can get these big Wy 
savings too. Free samples available for your Fs 
inspection. Write Minnesota Rubber today - i: : 
rena 
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Compression Molded 








why new design seals better 


QUAD-RINGS eliminate “spiral twist,” a common cause for packing 
failure. Completely interchangeable with O-rings. No conversion costs. 
QUAD-RINGS seal effectively at all pressures up to 15,000 PSI— 
they will even seal at such low pressures as 0 to 5 PSI, and will 

also give a positive seal under a high vacuum. 4-lip action reduces 
breakaway and drag friction, giving longer life—seals perfectly 

even with a rougher groove fini 


why minnesota rubber seals liast longer 
QUAD-RINGS are injection molded by exclusive Minnesota Rubber 


process. Result is increased resistance to abrasions and chemical 
actions due to unequalled high density. Evidence of greater density 
is shown here in cross sections of Standard Buna N compound, 
.027” x .019”, magnified 240 diameters by University of Minnesota. 


M.R. Injection Molded 
free samples and data 


Free samples of QUAD-RINGS are available in all sizes together 

with a descriptive brochure with technical information and installation 
data. QUAD-RINGS are the result of intensive research and 

field testing. Made to closest possible dimensional tolerances. We urge 
you to inquire about this revolutionary new seal today. 








ee eee 


DECEMBER 1955 


VOLUME 8 NUMBER 12 





THE MAGAZINE OF FLUID POWER 


i 
FEATURE ARTICLES 
Bennett H. Horchler | 
General Manager ) HYDRAULIC DESIGN IN MOBILE EQUIPMENT. ..............00005 51 
Paul l.Reed 
Executive Editor PUMP STROKE CONTROL CIRCUIT FOR A 
Paul Rolnick VARIABLE SPEED TRANSMISSION ........csceccecsceeeececeeeseeees 52 
Editor 
i By R. Rowson 
A. W. Benkendorf 
Associate Editor AUTOMATIC LEVELING AND LOAD EQUALIZING 
Allan E. Morris . : ON LARGE STRIPPING SHOVELS ............:cscccsssssesceeeeeees 55 
Associate Editor By J. F. Weis ’ 


John A. Lankester 
European Editor HOW TO HANDLE A TRUCK MOUNTED CRANE ........eeceeeeees 58 


Alaric Mausser By Jan M. Garvin 





Art Director 
CONTROL VALVE DESIGN FOR INDUSTRIAL LIFT TRUCKS 60 
By E. J. Hrdlicka 
INTERNAL LEAKAGE IN GEAR PUMPS .......ccccosccescsccscosceecs 63 
By Russell W. Henke 
ROTATING MANIFOLD FOR A TIRE MOUNTED CRANE ........ 68 
FLUID POWER LINES : tr 
gs | 1955 NCIH ... AN AH STAFF REPORT ...............sscccccceees 87 
BRIEFS : 
12 | ASTM GOES TO WORK ON FLUID STANDARDS ............00.00008 94 
ee 39 TIMED CYCLE FOR TOY BALLOONS ........ccceccccccceeeeeceeeess 101 
By M. G. Saake 
LETTERS TO THE 
EDITOR i - 
39 : AVIATION SECTIO 
USEFUL LITERATURE 
46 HIGH TEMPERATURE FLUID, 
eae: ; . 74 
Pre tapers PACKING AND OPERATING PROBLEMS ............0sceecceeees 
ENGINEER ; 
98 AVIATION HOSE AND. FITTINGS. ....ccccccccscsccccccoscssccccecescess 80 
' 
POST SCRIPTS OF : : 
INDUSTRY PUMPS AND MOTORS FOR JET AIRCRAFT .........ccccecseseees 82 
116 
MARKET PLACE BPA THE INDUSTRIAL PUBLISHING GROUP 
: , ids aa Se Copyright 1955 (Division of Telenews Productions, Inc.) 
i 
' 


eS Circle 65 3 





= eS 
— ; pee Se co 





the NEW APPLIED 


S SOLFRUNT’ — AYDRAULICS 


Published monthly by 
(SOLID FRONT CONSTRUCTION) INDUSTRIAL PUBLISHING GROUP 


{A Division of Telenews Productions, Inc.) 


1240 Ontario St. Cleveland 13, Ohio 





IRVING B. HEXTER ..President 
LESTER P. AURBACH 
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WILLIAM L. JERSE _. Production Manager 
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HAROLD BEHM . Franchise Manager 
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CLEVELAND 13 SUperior 1-9622 


R. D. SHATTUCK 


NEW YORK 17 ..............MUrray Hill 7-3420 
LEE HAAS, Eastern District Manager 
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CHARLES F. GEYER, Manager 
S. R. TRACY 
520 N. Michigan Ave.—Room 1613 


There’s safety with the new USG Solfrunt Gauge . . . behind 
the face is a solid metal wall! In the event of a Bourdon tube 
rupture, pressure is released through the large rubber blowout ACS ANGHLES § - ~-DUnkirk 9.9364 
back. The case is of aluminum. ANT. GA, Mesoeer 
Like USG’s Supergauge . . . with proper application . . . the 
Solfrunt is built to last a lifetime. 
LONDON S.W.1 Victoria 2608 


ARC-LOC MOVEMENT—Rugged beyond compare . . . broad JOU A. LANERSTER. Mosocer 
generated gear faces, deep stainless steel bushings. Calibration 31 Palace St., Westminster 
adjustments from rear by merely removing blowout back. 


SEGMENT—Stainless steel, with nylon-faced gear section. 
Nylon-to-metal bond stabilizes the nylon against expansion yA a (Japan) Lid. 
and contraction ... maintains accurate pitch diameter .. . et Sue Fass FSock 

. . . . n u 
assures proper mesh with stainless steel pinion under severe 


temperature and moisture conditions. s 


LEGEND ON DIAL—gives complete description of socket, Bour- 
don tube, and movement material for ready identification. 
Also publishers of COMMERCIAL REFRIGERA- 


MICROMETER ADJUSTABLE SELF-LOCKING POINTER — permits TION & AIR CONDITIONING, PRECISION 
METAL MOLDING, FLOW, INDUSTRY & WELD- 


accurate repositioning of pointer. ; ING, OCCUPATIONAL HAZARDS, MATERIAL 
Solfrunt Gauges available in 414", 6” and 814” sizes. For HANDLING ILLUSTRATED, and WELDING ILLUS- 

complete information on case styles, materials of construction ee ee 

. . . . ' e nc. 

and connections, write for Publication 1819. 

Subscription in United States and possessions— 

$5.00 per year; Canada—$6.00 per year; Foreign— 

$7.00 per year, except United Kingdom. United 


G - Kingdom subscription £ 2.5.0 per year, payable 
UNI GE Gn Hraaguatlers in Sterling to our London Office. Single copy 
* , th price, 50 cents. All subscriptions subject to in- 

FOR OVER 50 YEARS dividual acceptance by the publisher. 


Accepted as controlled circulation publication at 
Pontiac, Illinois. Please return 3579 forms to 1240 


United States Gauge, Division of American Machine & Metals, Inc., Ill Clymer Avenue, Sellersville, Pa, = | Gari Street, Cleveland 13, Ohio, 
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HOW MODERN ARE YOUR 
HYDRAULIC HOSE ASSEMBLIES? 
LET ME TELL YOU ABOUT A FEW 


Anchor “‘Flanco” 4-bolt, 
Split-Flange Couplings. 


Anchor Commercial ‘’Du- 
loc’ Reusable Couplings 
for Style QW and QWR 
Hose. 


ANCHOR EXCLUSIVES? 


For instance: 


—the Anchor “Flanco” Split-Flange Coup- 
lings, employing the “O” ring seal, actually 
put hydraulic Hose Assemblies years ahead 
with a new versatility and longer dependable 
service life. They eliminate gaskets, tapered 
threads, sealing compound, separate union 
and swivel connections and the greater the 
pressure — the tighter the seal. 


Bulletin 55-SF gives you all the facts! 
And 


—there’s the New Anchor commercial “Duloc” 
Coupling for style QW and QWR Hose, a 
streamlined design featuring ease of instal- 
lation in confined places and convenient 
emergency repairs any place. They can be 
reused without need for replacement parts. 
Ideal for plumbing of experimental machines. 
They will materially reduce production down- 
time when repairs are necessary. 

Bulletin No. 300 gives you full information on 
complete “Duloc” Assemblies. 


Cindy (acho 


Useful Literature / 








Also ask for 


Bulletin No. 100—Anchor Pressed-On 
Assemblies. 

Bulletin No. 200—Anchor Adapters, 
Adapter Unions and Pipe Fittings. 

Bulletin No. 300—Clamp Types and 
Reusable Hose Assemblies. 


Write for these bulletins 











<E7_395 North Fourth Street © Libertyville, Illinols 
Branch Offices: Dallas, Tex.; Plymouth, Mich. 
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IMPORTANT DATA 
ON HOSE ASSEMBLIES, 
COUPLINGS AND FITTINGS 


The following literature contains a 
wealth of information on Hose Assem- 
blies, Couplings and Fittings, including 
many exclusive features and types of- 
fered only by Anchor. Also included are 
flow charts, nomographic charts, meth- 
ods for computing length of hose assem- 
blies, descriptions of a wide selection of 
Anchor Hose Assemblies standardly 
available for hydraulic applications and 
other helpful data to aid you in selecting 
the right hose assembly, coupling or fit- 
ting for your purpose. Anchor Coupling 
Co. Inc., 395 North Fourth Street, Lib- 
ertyville, Illinois. Branch offices: Dal- 
las, Tex.; Plymouth, Mich. 


Bulletin No. 100 


Anchor Pressed-On 
Assemblies. 


Bulletin No. 200 


Anchor Adapter 
Unions and Pipe 
Fittings. 


Bulletin No. 300 


Anchor Clamp-type 
and Reusable 
Couplings and Hose 
Assemblies. 


Bulletin No. 55-SF 


Anchor Exclusive 
Split-Flange 
Couplings 
and Hose 
Assemblies. 


Bulletin No. 600 
Anchor Automotive 
Hose Assemblies 
and Fittings. 
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World's largest scrap metal 
baler relies on U.S. Matchless 
Packings for steady operation 


This behemoth* crushes an automobile into a Ry pe y 
bale measuring 2’ x 2’ x 5’—all in just two min- - wf . 
ac! ~vlhy are ACK >} ; 

utes! Its cylinders smack their immense rams Cuapep of coset tie TAP ahbiel Cols titel be 
against an automobile with a compression of U. S. Matchless \’-Packing. 
1,018 tons. To control the tremendous hy- 
draulic pressures safely, United States Rubber 
Company's Matchless® Packings were selected. 
Each of these packings must handle a mile of 
tight, fast-moving travel in every working day. 
Each “U.S.” packing must not only hold to- 
gether, but maintain a fight, inner-outer seal : 

RE write address below. 
— otherwise this immense machine could not 

. *Made by Harris Fdry. & Machine Co., Cordele, Ga., for Chicago 
move an inch. Auto Wrecking Corp. 
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This is just one demonstration of the de- 
pendability of all U.S. Packings and how 
“U.S.” technicians are ready to solve the most 
difficult and unique problems. U.S. Packings 
and engineering service are obtainable direct 
from any of our 27 District Sales Offices or 


“U.S.” Research perfects it...““U. 8S.” Production builds it...U. S. Industry depends on it 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose + Belting « Expansion Joints « Rubber-to-metal Products « Oil Field Specialties « Plastic Pipe and Fittings « Grinding Wheels + Packings « Tapes 
Molded and Extruded Rubber and Plastic Products «+ Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 
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DOWTY HYDRAULIC UNITS LIMITED e ASHCHURCH e GLOS e ENGLAND 


DOWTY CORPORATION, 25 BEAVER STREET, NEW YORK, 4 
DOWTY EQUIPMENT OF CANADA LTD. « AJAX « ONTARIO 


Members of the DOWTY Group 
December, 1955 Circle 31 on Reader Service Card 
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WHAT'S MOBILE EQUIPMENT? 
“This month’s cover tells you that 
most of the articles in this issue 
are related to the design of hy- 
draulics for mobile equipment. 
We probably all agree that if 
there’s a hydraulic system on a 
moving machine, the system is 
designed for mobile equipment. 
How about a stationary hydrau- 
lic system which drives a chain to 
move cars? Is this what we would 
call: “design for mobile equip- 
ment”? By publishing an article 
in this issue about such a drive 
you can guess that our answer to 
the last question is “yes”. How- 
ever, we wouldn’t be willing to 
enter any debate on this ques- 


tion. Particularly since we be- / 
. ° s; 
lieve that there’s a great deal of/ 


overlap in design thinking wh 
er or not the machine is 

or stationary. The designér 
machine tool hydrauli¢ 5 
can get ideas from/*the 
used on a tractor//It w 


about Applied Hydraulics 





INTERNAL LEAKAGE ... To the designer of a gear pump, 
minimizing internal leakage is a continual challenge. To 
the user, this hidden leakage represents power which is 
being paid for and not available for use. Pump perform- 
ance largely depends on internal leakage. This problem is 
discussed in detail in this issue by Russell W. Henke who 
has carried out a great amount of research to determine 
why and where internal leakage takes place in a gear pump. 


VARIABLE DELIVERY PUMP CONTROL . . . Among the 
many interesting design jobs in the hydraulic field is the 
development of automatic control mechanisms for chang- 
ing the output from a variable displacement pump. Con- 
trol of motion is the basis of the article by Mr. R. Row- 
son. He details a servo type actuator which changes pump 
displacement in response to the position of the fluid motor 
driven work load. 


PLUMBING ... The term “plumbing” doesn’t exactly in- 
spire us. Maybe this is because of previous sad experiences 
with household chores on the same subject and with the 
gentlemen in that profession. But then, without plumbing— 
household or otherwise—where would we be? So despite 
our small prejudice toward the word, we find it a handy 
catch-all term to describe hose, pipe, tube and fittings and 
we’re constantly on the lookout for design, application and 
installation ideas. One piece of circuit plumbing is the 
subject of an article this month. How do you carry a hy- 


§ draulic line from a rotating member to a stationary mem- 
’ ber? The answer to this is in the story on page 68. 


VALVE DESIGN .. . Most directional control valves on mo- 
bile equipment are manually operated. And since the 
operator usually has to control several cylinders, it’s a 
good idea to group all the handles for the valves directly 
in front of him. Because most mobile machines have mul- 
tiple operations there is a large enough market to warrant 
production of two, three, and four plunger valves. Ed 
Hrdlicka’s article on page 60 takes you further into this 
subject of control valves. 
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ith over 30 years experience in the field, The Frank 
G. Hough Co., Libertyville, Ill., has engineered their line 
of Payloader tractor shovels for efficient bulk handling 
under many conditions of service. The reliability of Pay- 
loader is partially due to fine engineering of the torque 
converter drive, and the sealed and pressurized hydraulic 
system which actuates the boom arms and bucket. 
Precision ‘‘O"' Rings ase used in both the hydraulic 
system and the torque converter drive to effectively seal 
these vital components—to keep them leak-proof, and 
assure trouble-free operation under variable stresses. 
High quality, compression molded Precision ‘‘O"’ Rings 
are meeting the precision requirements of an increasing 
number of manufacturers. Their use is growing for both 
static and dynamic seals in fluid power and pneumatic 
service involving either vapors or liquids. 
Step up your product performance by specifying ‘‘O"’ 
Rings by Precision, the world's largest exclu- 
sive producer. 





(This case history is just one 
of hundreds that provide 
“Proof of Performance” of 
Precision ““O” Rings.) 


fe} tite] e Vale), mi 


Dept. 1, Oakr idge Drive, Dayton 1, Ohio Canadian Plant at: Ste. Thérése de Blainville, Québec 
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SAVE WAVE 


WITH S 7AyYNEW HYDRAULIC FILTERS 


ON YOUR EQUIPMENT 


7, SAVE WEAR ON 
COSTLY EQUIPMENT 


2, SAVE SPOILAGE AND 
REJECTS AT POINT OF USE 


3, SAVE MAN HOURS WASTED IN 
EQUIPMENT REPAIRS AND 
MAINTENANCE 


Illustration shows method of securing desired capacity in 
relatively long and narrow tank by means of multiple hook-up. 


Staynew’s Radial Fin, compact, rigid construction permits 
the largest possible active filtering area in the smallest space. 
For example with 14.3 sq. ft. of active filtering area in a 

12” x 12” Staynew Radial Fin Insert, back pressure is reduced 
to a minimum, long operation is assured without 


cleaning or replacement. 

For top performance and economical operation, specify 
Staynew Filters as original equipment on your hydraulically 
operated machinery. All types of metallic mesh and fabric 
media are available. 

Our Engineering Department will welcome the opportunity 
of recommending the type of Staynew Filter best suited for 


your specific need. Write today for Bulletin HF-2. MODEL H 


: —_ - H lic Filt 
Representatives in Principal Cities a ree 


OLLINGE® | 


65 Centre Pk., Rochester 3, N. Y. 


ALL TYPES OF FILTERS FOR EVERY INDUSTRIAL NEED 
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HYDRAULIC POWER 


Let Cardwell help you design and 
engineer the Hydraulic Power Units 
required for your specific job... 
write for descriptive catalog 

and further information. 


POWER UNIT MODEL SP-2954 
Tank Capacity: 100 Gallons 
Motor: 7 % HP—1800 RPM—TEFC 
POWER UNIT MODEL SP-3054 Delivery: 16 GPM @ 600 PSI 
Tank Capacity: 200 Gallons Application: Rolling Mill Machinery 
Motors: Two 15 HP—TEFC—1!1200 RPM 
Delivery 19.6 GPM @ 1250 PSI, 
9.8 GPM @ 2000 PSI each pump 


Application: Paper Making Machinery 


TYPICAL 
CONTROL PANEL 


Hydraulic control console for 
section Of paper moking 
machines. Control panel per- 
mits accurate pressure control 
of rolls. 


POWER UNIT MODEL SP-1254 
Tank Capacity: 50 Gallons 

Motor: 15 HP—1800 RPM 

Delivery: 4 GPM @ 5000 PSI 

Application: Missile Test Unit 


ARDWELL MACHINE COMPANY 


b 


Franklin at 19th St. e Richmond 11, Virginia e Phone 7-4593 
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.. . AT THE 1955 NCH 


Irving B. Hexter, president, In- 
dustrial Publishing Group, pre- 
the prizes to the top 


winners of the 1955 APPLIED HY- 
DRAULICS Prize Paper Contest at 
the Thursday luncheon of the 11th 


sented 


Award winners of the 1955 APPLIED HYDRAULICS Prize Paper Contest, left to 
right: Raymond L. Ober, Manning, Maxwell & Moore, Inc.; Richard A. Fischer, The 
United States Bedding Co.; Irving B. Hexter, president, Industrial Publishing Group; 
John E. Minty, Manning Maxwell & Moore, Inc.; Joseph H. Cohen, The Cross Com- 
pany; end Edward L. Bronstien, Jr., The United States Bedding Co. 


J. T. Greenlee, vice president, Imperial 
Brass Mfg. Co. welcomes delegates at 
opening session. R. G. Owens, dean of 
engineering, is on the right. 


E. B. Pool and David Victor, Edwards 
Valve Company, were among the first to 
register for this year's conference, held 
at the La Salle Hotel in Chicago. 


Annual National Conference on 
Industrial Hydraulics. Hexter 
thanked the judges of the third 
annual contest, in giving their 
time and generous support by 
evaluating the many papers re- 
ceived from people in the fluid 
power industry in the United 
States and abroad. Judges of this 
year’s contest were William E. 
Adamek, senior production engi- 
neer, Fisher Body Division, Gen- 
eral Motors Corporation; David 
Hutchinson, Sundstrand Machine 
Tool Co.; and Joseph F. Ziskal, 
chief engineer, Hydraulic Divi- 
sion, International Harvester Co. 
The prize winning papers pre- 
sented outstanding examples of de- 
sign, application and operating 
techniques of fluid power. 

First prize, $500 was awarded 
to Joseph H. Cohen, design engi- 
neer, The Cross Company, for his 
paper “Design of a Hydraulic 
Power Unit for a Multi-Station 
Transfer Machine”. A_ practical 
approach to layout and selection 
of reservoir, pumps, valves and 
piping to meet space, cost, safety 
and maintenance requirements. 
Edward L. Bronstien, Jr. and 
Richard A. Fisher, engineering de- 
partment, The United States Bed- 
ding Company, were awarded sec- 
ond prize, $300 for their paper 
“A New Development—Fluid 
Power in the Home”. A truly new 
application for oil power, opening 
and closing a convertible bed dav- 
enport. The third prize, $200 was 
shared by John E. Minty, director 
of engineering and Raymond L. 
Ober, project engineer, Manning, 
Maxwell & Moore, Inc., for their 

Continued on page |4 
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WHY YOU SHOULD BUY 
the AIR CYLINDER 
with the Built-in Valve 


When it comes to down-right value, the Bellows Air 
Motor (the air cylinder with the built-in valve) tops 


them all for both standard air cylinder operations or as 





a component in new design applications. Not only are 
you buying a precision-built power unit — but you are 
buying a complete power unit. No extra valves to buy 
—dual speed control valves as well as directional valve 
are integral with the cylinder; no cumbersome, com- 
plex piping to install—a single, flexible air hose is all 
the hook-up you'll need. 


You can have your choice of built-in directional valves: 
110 vole or 8 volt electrical control, standard or 
explosion-proof, manual control, or air poppet valve 
control. Five bore sizes: 1%”, 134”, 22”, 35%”, and 


44”. Any stroke length. 





WRITE FOR THESE TWO BULLETINS: 


Contain full data and specifications on Bellows 
Air Motors. Free. Address Dept. AH-1255. 
The Bellows Co. Akron 9, Ohio. In Canada: 
Bellows Pneumatic Devices of Canada, Ltd. 
Toronto. 


The Bellows Co. 


AKRON, OHIO 
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Standard and specia 
formulas developed for 
specific or unusual condition 
Assure the best combination of physical 
properties, strength in tension and com 
pression, hardness and ability to su 
tain both static and dynamic loading 
Protect moving parts from injury, scor 
ing, and seizing due to temporary inter 
ruption or failure of lubrication. Will not 
powder under the most severe conditions of 
service. Available rough cast or machined 
to. precisely controlled tolerances. Can be 
machined al surface speeds up to 875 
lineal feet per minute. Castings to 
your patterns, any size, shape or 
section, delivered as scheduled 
and specified. Pattern making, 
designing and machining 
when required 


“Bearing Specialists Since 1919’ 
1303 Oberlin Avenue Lorain, Ohie, U.S.A. 
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Jack L. Modrich and Mark Tuil 
of Hydro-Line Manufacturing dis- 
cuss their display of cylinders. 


W. H. McGill, Blackhawk Mfg. 
Co., and Alfred Darcey, United 
Shoe Machinery Corporation, ex- 
change opinions in front of Black- 
hawk's exhibit. 


paper “Hydraulic Overhead Trav- 
eling Crane”. It’s the story of the 
first practical design of an over- 
head crane which uses fluid power 
for all three crane motions, the 
bridge, the hoist and the trolley. 
These three prize winning pa- 
pers appeared in the October is- 


R. O. Isenbarger, Chicago Raw- 
hide Mfg. Co.—director of next 
year's conference—Claude D. 
Young, Foxboro Company and 
R. Q. Sharpe, Socony Mobil Oil 
Co. are getting ready to attend 
the first technical session. 


Relaxing between sessions, from 
left to right: W. M. Condon, Jr., 
U. S. Rubber Co.; Orlo Portman, 
U. S. Rubber Co.; R. W. Phillips, 
Flex-O-Tube Division; and J. F. 
Comstock, U. S. Rubber Co. 


sue of APPLIED HYDRAULICS and 
during the coming months all pa- 
pers, which won cash awards and 
received honorable mention, will 

be published. 
This year’s meetings—reported 
by our editors on page 87—were 
Continued on page 16 
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for All Battery-operated Vehicles, 
Lift Trucks, Snow Plows, Tail Gate Lifts, 


Graders 


e Here’s WEBSTER’S brand new motor-pump combina- 
tion for all 12 volt battery-operated applications. It is 
furnished in a range of capacities up to 2% gpm at 
1000 ps1, with permissible pressures up to 3000 PsI. 
This new unit carries a very reasonable price tag. And 
it incorporates the quality construction features and 
advanced engineering you’ve learned to expect from 
WEBSTER. For example: 
Compact, Easy Mounting « The entire combination meas- 
ures only 12%” in length. The clean, compact design 
includes a 4-bolt foot mounting integral with the motor 
for ease of installation in crowded locations. 
Direct Coupled~ Direct coupling eliminates alignment 
problems between pump and motor, does away with 
any need for external flexible couplings. The hydraulic 
power source can be readily installed near the power 
requirements, substantially shortening the length of 
hydraulic circuits—thus minimizing danger of leaks 
and reducing maintenance. 


OIL HYDRAULICS DIVISION 


WEBSTER 


RACINE 


E L 4 T ia I a City, Zone & State 


Motor Pump Combination 
FOR MOBILE APPLICATIONS 


Adaptable - Pumps with greater or smaller capacities 
can be substituted without changing the mounting. 
Parts are standardized and interchangeable for greatest 
flexibility. Built-in relief valves and check valves can 
be provided if desired. 

Nylon Valves—a Webster Exclusive - Nylon check and 
relief valves, exclusive with WEBSTER, for leakproof 
operation and longer life. Nylon plungers provide tight 
seal even if minute particles of foreign matter are caught 
between plunger and seat. 

Special Motor Construction - Specially constructed heavy 
duty pc series motor gives high starting torque —can be 
supplied with stationary or removable brushes. 


CJ Please send us performance data on new 
12v DC Motor Pump Combination 


CI Please send catalog on complete WEBSTER line 


Title 








Company 





Street 








tee 


MANUFACTURERS OFA COMPLETE LINE OF OL HYDRAULIC PUMPS FROM 1/51 TO 30 GPM CAPACITY 


December, 1955 
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the POWER 


you need 
in 1/, less space... 


| | 
; 


e air and hydraulic 
« meet JIC standards 


O-M's special interlocking mech- 
anism strips unnecessary bulk, does 
away with tie rods and out-sized end 
caps ... saves up to % the installation 
space required by conventional-type 
cylinders of the same bore. 

This internal locking feature means 
less maintenance, too. O-M cylinders 
are easier to clean, inspect, remove, 
disassemble and service, with no 
alignment problems in re-assembly. 


Available in complete range of sizes 
(1% to 8” bores), with standard, 2 to 1 
or oversize rods. All steel construction 
with bearing bronze. Completely in- 
terchangeable parts. Immediate de- 
livery on many sizes. 


FREE CATALOG! 


ORTMAN-MILLER MACHINE COMPANY 


| 143rd Street, Hammond, Indiana 
() Have representative call 
C) Send latest catalog 
Nome Position__ 
Compony 


Address 


City 


Licweneresatinsasabilssdliadsiebalibal 
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Jack McGuire and Ed Braun, Water- 
man Engineering Corp. arrange the pro- 
ducts manufactured by their company. 


attended by japproximately 1000 


design and production men. At- 
tendance at the social functions 
provided a meeting ground for 
the largest gathering of people en- 
gaged in the ever growing fluid 
power industry. 

J. T. Greenlee, vice president, 
Imperial Brass Manufacturing Co., 


It used to take six men to load 
and move, with manually powered 
hand jacks, moulding jackets con- 
taining fresh pipe from the pro- 
duction area to kilns for drying. 

Faulkner Concrete Pipe Com- 
pany solved this handling prob- 
lem by designing and building a 
four wheeled U-shaped cart. A 
conventional floor type automobile 
jack was installed on each arm to 
lift the jackets. Power for travel 
and lifting is supplied from a 
drive unit of a Clark Powrworker 
hand truck, complete with the 
standard hydraulic system. An 
auxiliary hydraulic tank was in- 
stalled to compensate for the large 
cylinders on the jacks and the in- 
creased lifting height necessary. 
Feed lines lead from the control 
valve of the drive unit to the jack 
cylinders and a globe valve is cut 
into each line so that the jacks 
can be raised independently for 
leveling a load, When valves are 


Carl W. Lindahl, Denison Engineering 
Co., is shown a filter by William Thomas, 
Marvel Engineering Co. 


was director of this year’s confer- 
ence. R. O. Isenbarger, chief engi- 
neer, Chicago Rawhide Manufac- 
turing Company, was elected di- 
rector for the 12th National Con- 
ference on Industrial Hydraulics, 
to be held in 1956. Conference sec- 
retary for 1956 is Raymond D. 
Meade. vvv 


Shop-Built Handling Cart Is 
Fluid Powered 


open, the jacks operate simul- 
taneously. 

Use of this new cart has pro- 
vided faster and safer movement 


and has saved labor of four men. 
vvv 


Continued on page 1/8 
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MODEL F 


Variable Volume Pump 
12-30 G.P.M. 
Pressures to 1000 p.s.i. 


ODEL K 


Me 
Variable Volume Pump 
70 G.P.M. 
te 1000 p.s.i. 
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Manufacturer Expedites 
Hose Assembly Service 


Immediate delivery service on 
swaged hose assemblies is part of 
a broad sales and merchandising 
plan by The Weatherhead Com- 
pany, Fort Wayne Division, to 
render maximum customer service 
through its industrial distributors. 

A new swaging press developed 
by the company’s engineers will 





tates Gasket Company and 
& Rubber Company creates « 
all your gasket, packing ag 


enable the distributors to make 
any swaged hose assembly in a 
' e ' few minutes in their own shops. 
enlarged staff of U.S. Gaske ‘ack Se This unit will swage hose sizes 
representatives — to make —— Dt from 14 inch to 2 inches I.D. with 
more readily available ang gi bly employed male pipe, female swivel or male 
every industrial comm cs gel es 8 J.1.C. hose ends. 
, aes a In cooperation with Weather- 
" head, hose manufacturers have de- 
UNITED STATES veloped new types of single and 
7 double wire braid hoses specifi- 
cally for the swaging process, 
which do not require skiving. ¥¥¥ 


Tau Beta Pi 
eae sencthd tee Initiates Members from 
4 omega ner weeny Fluid Power Industry 


5>-—Asbestos, Fibre, Cork, Rubber, 3 
NGS, BACK-UP RINGS, V-RINGS, ' Among four Michigan indus- 

trialists, selected by the Michigan 
State University Chapter and the 
Detroit Alumni Chapter who were 
initiated into membership in Tau 
Beta Pi, the National Honorary 
Society, were Peter F. Hurst, pres- 
ident and general manager, Aero- 


quip Corporation and William P. 
Continued on page 22 
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¢ PRESSURE 1s on 
SPEED PRODUCTIOn- 
N DEPEND ON.... 


_ 


SERIES "J” 


eee” 


2000-3000 P. S. |. 


"BER uv yRo-LINe 


Increased production without a sacri- 
fice of precision is the quest of Amer- 
ican industry in this era of automation. 
Hydraulic cylinders are a vital com- 
ponent in today’s automatic ma- 
chinery. In the Model J Hydraulic 
Cylinder, Hydro-Line has designed 
and built an automation cylinder 
that not only meets all JIC and in- 
dustry standards but assures unin- 
terrupted performance and safety 
for both heavy duty work and non- 
shock service. 


Wide Choice of Mountings 
“JA” FIXED FOOT MOUNT 
“JC” CLEVIS MOUNT 

“JR” REAR FLANGE MOUNT 
“JX” BASIC CYLINDER 


“JB” ROTATABLE FOOT MOUNT 


“JF FRONT FLANGE MOUNT 
“JT” TRUNNION MOUNT 
SPECIAL MOUNTINGS 


Hydro-Line 


MANUFACTURING CO. 
ROCKFORD, ILLINOIS 


5605 PIKE ROAD. 


) CYLINDER TUBE—Ali-steel, heavy wall, 
precision bored and honed for the most ex- 
acting machine tool applications. 


> PORTS—Ports are of adequate size and 
completely unobstructed to allow unrestricted 
flow. 


END CAPS— Unbreakable end caps and 
mountings machined from solid steel bar stock 
... designed for lifetime, trouble-free serv- 
ice. End caps are retained by heat treated 
socket head cop screws. 


REMOVABLE CARTRIDGE GLAND— 
This is a heavy duty bronze package-type 
gland which incorporates self-compensating, 
non-adjustable, leak-proof lipseal and wiper- 
seal designed to wipe both ways so as to 
provide dry rod on outstroke, a dirt free rod 


on instroke. Cartridge easily removed without 
disturbing cylinder assembly. 


\) CUSHION ADJUSTMENT AND BALL 
RETAINER — Interchangeable cushion adjust- 
ment and cushion ball check provide simplicity 
and easy maintenance. (Cushions optional.) 


) PISTON RODS—Heat treated, stress 
relieved, ground, polished and hard chrome 
plated piston rods for maximum rigidity, long 
life and resistance to scoring. 


© WRENCH FLATS AND ROD ENDS— 
Wrench flats and rod ends designed to fa- 
cilitate replacement of seals and cartridges 
without dismantling cylinder. 


© PISTON RINGS—Step-cut joint piston 
rings seal in both directions assure long life 
and minimum leakage. 


Write for Data on the Complete Line of Hydro-Line Air and Hydraulic Cylinders 


Please send latest literature and specifications on Hydro-Line 


Hydraulic cylinders. 














STATE: 





HYDRO-LINE REPRESENTATIVES IN ALL PRINCIPAL CITIES FOR CONSULTATION, RECOMMENDATIONS AND DATA 


December, 1955 
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Guarantee TOP Performance and Maximum Life! 


44 THESE TOP QUALITY FEATURES... 


(Standard on Miller Cylinders at no extra cost) 


Benefits To You 


CASE-HARDENED Piston Rods (52-54 
Rockwell “C”) provide practically com- 
plete protection against damage from ham- 
mer blows, wrench-dropping, mishandling, 
and similar occurrences. Available from 
Miller at no extra cost. 


The HARD CHROME PLATING over 
the case-hardened rods protects against 
scratch-damage and rust. Available from 
Miller at no extra cost. ‘ 





Benefits To You 


“TEFLON” Rod Wipers and “TEFLON” 
Hydraulic Piston Rod Seals withstand tem- 
peratures from—100°F. to plus 500°F. They 
are impervious to practically all known 
chemicals, including the fire-resistant, spe- 
cial, and standard hydraulic fluids in cur- 
rent use. Available from Miller at no 
extra cost. 


Benefits To You 


Highest quality Black Ferric Oxide Finish 
provides rust protection in air cylinder op- 
eration and on all cylinders during ship- 
ping and installation. 

Cylinder heads, caps, mountings, pistons, 
followers, tie rods, and the unplated por- 
tions of the piston rods have this finish 
at no extra cost on all Miller cylinders. 
(This finish not recommended for water 
service ) 


SEFFECTIVE DATES 


These new Miller features will be 
provided at no extra cost after 
Janvary 1, 1956—and at Miller's 
option prior to that date. 





MILLER FLUID POWER CO. 
SALES AND SERVICE FROM COAST TO COAST 


CLEVELAND * YOUNGSTOWN « DAYTON «¢ TOLEDO « CINCINNATI ¢ COLUMBUS e 
PITTSBURGH © PHILADELPHIA * BOSTON © HARTFORD © NEW YORK CITY =} 
BUFFALO © ROCHESTER «© MINNEAPOLIS © GRAND RAPIDS © DETROIT © FLINT ‘ 2008 N. HAWTHORNE AVE., MELROSE PARK, ILLINOIS 
FORT WAYNE © SOUTH BEND «+ INDIANAPOLIS © MILWAUKEE « ——— ‘ = 2 

KANSAS CITY « SEATTLE * LOS ANGELES © SAN FRANCISCO © BALTIMOR 
DENVER « ST. LOUIS * MOLINE © CHICAGO ¢ HOUSTON ¢ ATLANTA AIR & HYDRAULIC CYLINDERS * BOOSTERS * ACCUMULATOR 


TORONTO, CANADA end OTHER AREAS COUNTERBALANCE CYLINDERS 
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Equipment designers of 


Muskogee Iron Works report: 





For THEIR NEW LUBRICATOR-STUFFING BOXES, 
design engineers of Muskogee Iron Works needed a 
packing with long service life as well as foolproof 
operation. Uneepac, the Johns-Manville automatic ring 
packing, fully met both of these requirements and 
contributed to the success and acceptance which the 
equipment has encountered. 


In this application, Uneepac protects itself against 
damage by excessive gland pressure. The lips of each 
ring are guarded by the projecting portion of the 
Uneepac Center section. As a result, far greater service 
life and reliability is obtainable in this application 
han with other types of packings. 


5 


J-M Uneepac automatic 
ring packing installed in 
Polished Rod Lubricator- 
Stuffing Box manufactured 
by Muskogee IronWorks, 
Inc., Muskogee, Okla. 


LE 


“Greatly increased packing life... 
Uneepac guards against pressure damage’ 


4 


Uneepac offers many other important advantages for 
use in pump rods and plungers, compressors and 
similar equipment. Seals effectively in a-minimum of 
space. Operates with minimum frictién. Has excellent 
pressure sensitivity. Uneepac provides trouble-free 
operation because each ring positions itself diametri- 
cally as well as vertically. Header or follower rings are 
not always required because each Uneepac ring is a 
complete, self-protected unit. 

To learn how Uneepac may aid your new equipment 
design, too, write for booklet PK-58A. Just address 
Johns-Manville, Box 60, New York 16, N. Y. In 
Canada, 199 Bay St., Toronto 1, Ontario. 


Johns-Manville PACKINGS & GASKETS 
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These HYDRECO Pumps are Big News for builders of Big 
Machines . .. up to 150 Fluid Horsepower output, up to 1500 psi 
operating pressure! Engineered for installations where space 
is at a premium and durability essential, these Big 3600 Series 
Pumps offer equipment designers a proven high volume, high 
pressure pump. Smooth-operating hydraulic control can now 
be provided for even bigger designs in mobile and industrial 


ve 3600 SERIES 


® 65-90-110 gpm @ 1200 rpm 

® Speeds to 2000 rpm 

® Pressures to 1500 psi 

® Outputs to 150 Fluid Horsepower 


The HYDRECO 3600 Series Pumps have been field tested 
extensively on heavy-duty Mobile Equipment. Operated under 
the most adverse conditions, even after much abuse, they 
remained on the job performing efficiently . . . outperforming 
any other pump previously used in these applications. Down- 
time for repairs to hydraulic systems was reduced 75-85%. 
The BIG 3600 Series HYDRECO Pumps really help get the 
BIG JOBS done easier and more economically. 


W, R / li E for complete information on the new HYDRECO 3600 Series 
Hydraulic Pumps and companion Control Valves for your 


BIG JOBS. , 


HYDRECO wiision 


THE NEW YORK AIR BRAKE COMPANY 





1104 EAST 222nd STREET*® CLEVELAND 17+O0H10 


INTERNATIONAL SALES OFFICE, 99 WEST ST., NEW YORK 6, N. Y. 
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This is the NEW 3600 Series of | 
HYDRECO Hydraulic Pumps 
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Lear, chairman of the board and 
director of research development, 
Lear, Inc. Hurst delivered the main 
address after the initiation exer- 
cises which were held at the So- 
ciety’s 50th annual meeting at 
Michigan State University. Other 
new members were P. Eduard Gel- 
dof, engineering consultant, Whirl- 
pool Corp. and Andrew A. Kucher, 
director of science laboratory, 
Ford Motor Company. vvv 


Optical Contour Grinder 


Made up of two basic elements, 
one a special surface grinder 
equipped with hydraulic tracer 
control, and the other a 30 inch 
screen comparator arranged for 
visual and manual control of the 
grinding wheel from a contour 
chart, this machine built by Jones 
& Lamson, will produce profile 
ground shapes directly from a line 





drawing as well as duplicate fin- 
ished ground profiles by auto- 
matic tracer control. 

An outline chart showing the 
enlarged contour of the desired 
work piece is mounted on the com- 
parator screen and an equally en- 
larged image representing the 
cross section form of the grinding 
wheel cutting edge is projected on 
the screen. As the grinding wheel 
position is changed with respect 
to the work table, the projected 
image moves in the same direction 
and in a distance proportional to 
its enlarged size. Convenient con- 
trols permit the operator to ad- 
vance the grinding wheel along a 
given work contour. The grinding 
wheel can also be template con- 
trolled by master stylus and hy- 
draulic tracer. vvv 
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Air Power Package 
For Emergency 


Designed to bring the airplane 
home if all other power supplies | 
should fail, a ram-air emergency 
package, manufactured by Mar- 
quardt Aircraft Co., has been in- 
stalled in the newest Navy jet 
fighter aircraft. 

This unit supplies both electrical 
(alternating and direct current) 





















and hydraulic power, sufficient to 
maintain filght control and com- 
munication through all speeds. The 
complete package weighs less than 
50 pounds and is rated at 6000 
rpm. The unit was developed, in 
cooperation with Chance Vought, 






3, Sy 8 and 


| ” nl gp™ 





















to operate as a “drop-out” type 
in which a trigger pushes the ma- 
chine out into the air stream and 
the air turbine starts rotating im- 
mediately to drive the hydraulic 
pump and electrical generator.¥¥Y 





Giant Paper Rolls 
Hydraulically Clamped 


For use by a manufacturer of 
paper products to transport, stack 
and unstack paper rolls, Towmotor 





Corporation developed this upend- 
ing roll clamp. It will handle rolls 
40-60 inches in diameter and will 
raise a 6000 pound roll 210 inches. 
The 90 degree clamp has one mov- 
able shoe on the actuated arm and 
one fixed shoe on the stationery 


arm. vvy 


Continued on page 26 





... more than double the life of your hydrau- 
lic system ... at no additional cost. 

Today's production lines cannot afford 
avoidable machine breakdowns. DUDCO 
PF-100 Pumps, rated at 2000 psi for continu- 
ous operation, provide the extra margin of 
operating safety which your customers need 
so badly. The hydraulic system may not re- 
quire more than 1000 psi — but the extra 
stamina provided by a 2000 psi DUDCO 
Pump cuts downtime AND more than 
doubles the life and dependability of the 
hydraulic system. 

This added safety factor makes sense and 
saves dollars for the user . . . and at the busi- 
ness end of a sale, can make the deciding 
difference. You pay no premium for DUDCO 
2000 psi continuous operation. They cost no 
more than pumps rated at considerably low- 
er pressures. There’s a DUDCO PF-100 Pump 
in a size and capacity and mountings to fit 
nearly all standard machine tools. 

Users of machine tools can modernize and 
improve the dependability of their equip- 
ment with DUDCO PF-100 Pumps. 








The hydraulically counter-bal- 
anced DUAL-VANES in DUDCO 
Hydraulic Pumps eliminate 
wear producing loads normally 
caused by unbalanced hydrau- 
lic forces and vane acceleration. 
DUAL-VANES also maintain 
MULTIPLE SEALING BARRIERS 
to slippage and power loss. 
DUAL-VANES are a patented 
and exclusive DUDCO feature. 

















Get the facts on the Dudco PF-100 Dual-Vane Pumps and Fluid 
Motors. Write today. 


DU DCO pivision 


THE NEW YORK AIR BRAKE COMPANY 


1704 EAST NINE MILE ROAD @ HAZEL ar 4) 


INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N. Y, 
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for Safety and Long-Time Service 


For 2000, 3000 and 6000 pounds service — Sizes 1/3" to 6” 


SCREW END TYPE 


8282 


For schedules 40, 80 and 160 pipe — Sizes 1,” to 4” 


SOCKET WELD TYPE 


Yon Bi, Te, Cota Gt, Shocks and stresses imposed by high pressures and high temperatures are taken 
a > een tees meena top in their stride because Vogt fittings are uniform in structure, fine grained, and 
Fm eye By Drm baw hey free from porosity . . . the superior product of laboratory controlled materials and 
Address Inquiries to Dept. 24-FAH giant forging hammers and upsetters. These properties also give higher resistance 

to erosive and corrosive conditions, thereby adding to service life expectancy 


in steam plants, petroleum refineries, chemical plants and related industries. 


HENRY VOGT MACHINE CO., INC. 
Louisville 10, Kentucky 


SALES OFFICES: New York « ti -- * Chicago « Cieveland « St. Louis * Cincinnati 
* Dallas « ton, W. Va. * Son Francisco 


DROP FORGED 
STEEL FITTINGS 
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Skinner solenoid valves fe are ideally suited for use in high-speed production 
" #* V9 Four-Way 


lines. They perform lubricating, cylinder control, blowing and ejecting functions 
in hundreds of applications, such as drilling ‘~ stamping, pressing and riveting. 
Skinner valves provide fast, dependable and trouble-free operation. They’re leakproof, 


rugged, and simple to inspect. Available in more than 100,000 variations, | so you’re 


V5 Universal 


sure of finding the valve that is perfect for your particular application. 


Ay 
Call in fy a Skinner engineer first to help you with your solenoid valve problem. With 


us, no problem is too great, no quantity is too small. Write for Skinner’s 
new solenoid valve catalog ...on your letterhead, please. 


r Special Skinner solenoid valves have proven operable up to 25,000,000 cycles in specific applications. 


\ | aN 


SKINNER ELECTRIC VALVE DIVISION - SKINNER CHUCK COMPANY 


£ 0 LEN 0 | D 105 Edgewood Avenue 


New Britain, Conn. 


WORLD-WIDE REPRESENTATION 
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Insignia for Authorized 
Hydraulic Jack 
Service Depots 


Hydraulic jacks, like other me- 
chanical products, require serv- 
ice. To protect hydraulic jack 
users against inferior service and 
exorbitant charges, jack manu- 
facturers have carefully selected 








SL. s4ChHawe wFG co 


ee 


franchised service depots. Ap- 
proximately 150 of these depots 
throughout the United States and 
Canada, can be identified by a 
new insignia distributed by the 
jack manufacturers. These service 
stations will have specially trained 
personnel to perform factory 
standard repair to hydraulic jacks 
and other hydraulic power equip- 
ment. The new insignia will be 
given wide publicity to acquaint 
users of hydraulic jacks to identi- 
fy and locate these authorized 


| al soy , depots. vvv 





4 ee . Progress Through 
Write for Aircraft Catalog YW i Research 
Ss " _ Construction of the first unit of 


if, eae FG 
fs Wines | a multi-million-dollar Borg-War- 
Three Hole od 


ner Research Center has been 
started on a 361% acre site in Des 
Plaines, Illinois. 

Facilities for metallurgical, elec- 
tric, electronic, hydraulic, applied 
mechanical, physics and nuclear 
research will be provided. A com- 
plete machine and model shop, a 
modern computation center as 
— FORT WORTH, TEXAS well as a eae technical reference 

P. 0. BOX 16398 library will also be housed in the 

BRANCH PLANTS laboratory. About 100 engineers 

6 and scientists will be engaged at 

ATLANTA * CHICAGO + NEW YORK © SAN FRANCISCO * DAYTON the start of the operation. The 
HOUSTON + KANSAS CITY * PORTLAND © TULSA 

newest and most modern types of 


Flange Fitting 








IN CANADA 
STRATOFLEX OF CANADA, INC. TORONTO 18, ONTARIO 











Continued on page 28 
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Automate for top performance with... 


CRCULAR HEADS WITH TH € ROO 


"SQUARE MEADS wit TE RODS. F 
/ 

/ 40% 

/ SPACE 








@The Only Cylinders with all the Extras as Standard 

@ OIL pressure to 750—AlR to 200 P.S.1. 

@ New Compact Design . . . Saves up to 40% Space 

@ Proven Performance . . . with Extra High Sefety Factor 

@ Super Cushion Flexible Seals for Air . . . New Self-Aligning 
Master Oil Cushion 

@Hord Chrome Plated Bodies and Piston Rods (Standard) 

@ Only from T-J can you get these new ingeniovs cushion 
designs 


More and more of industry’s automation 
problems today—solved with T-J Spacemaker 
Cylinders! New compact design and many 
more plus features for a new _— in efficient 
cylinder performance and dependability. Wide 
range of styles, capacities . . . to help you save 
labor, reduce costs on all kinds of push-pull-lift 
jobs. Send for bulletin SM-155-1. The Tom- 
kins-Johnson Co., Jackson, Mich. 


all OFF SHELF 
Se DELIVERY 


— Ow, 


Member of the N 
Fivid Power pbeen oo 





TOMKINS-JOHNSON 


AIR AND HYDRA cy 
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MOST POWERFUL DIESELS 


... rely on NUGENT 
FUEL OIL FILTERS! 


@ The giant diesel shown above is one of two, 9,600 hp. Nordberg 
engines installed for the Anglo-Lautaro Nitrate Corporation at their 
plant in Coya Sur, Chile. The diesels are the most powerful single 
units ever built in the Western Hemisphere. 

Included as original equipment on each of these engines is a Nugent 
+414 twin transfer filter (shown in circle above) for preliminary 
fuel oil filtering and a Nugent #4L Duplex fuel oil filter (not visible) 
to provide the final filtering. The Coya Sur installation is another 
example of Nugent filters being installed as original equipment by a 
leading diesel manufacturer. 

Size for size, Nugent filters of the above type offer greater filtering 
area than any other filter on the market. In addition, the lubricating 
oil filters make possible a choice of full flow or by-pass with the same 
unit. Simple piping makes installation no problem. 

No matter what the size of your own diesel power supply—no 
matter where it is installed, there is a Nugent fuel or lube oil filter 
to meet your needs. Write for complete information. 


« Close-up of a Nugent #414 filter of 
the type used for fuel oil transfer on the 
giant diesels at Coya Sur. Recharges 
cre inexpensive and simple to replace. 


—» Nugent duplex filter of the type used 
for final fuel off filtering on the diesels 
at Coya Sur. By actual test, removes 
99.8% of all foreign solids from fuel oil. 


Wm. W. & Co., Inc. 


421 WN. Hermitage Ave. CHICAGO 22, ILLINOIS 
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equipment will be available for 
the testing, analyzing and evalu- 
ation of new materials, systems, 
processes and products. Long- 
range research, product improve- 
ment and product development 
will be performed in this central- 
ized laboratory which when com- 
pleted will cover 200,000 square 
feet. vvv 





Hydraulics Simplifies 
Skid Lift Truck Operation 


A new portable skid lift truck 
which permits the operator of a 
machine to quickly and smoothly 
raise or lower a load either on a 
skid or on the platform, has been 
added to a line of hydraulic hoists 
by General Sales and Engineering 
Co. The operator controls the hy- 
draulic power through an electric 
push button system. This new unit 
allows a load to be held in any 
position at convenient working 


height, even with the motor shut 
off. vv 


UN Exhibit 


At Atomic Exposition 
An exhibit by the United Na- 


tions will be seen at the First 
Nuclear Engineering and. Science 
Congress and Atomic Exposition 
to be held in Cleveland, Decem- 
ber 12-16. Coordinated by Engi- 
neers Joint Council, the congress 
will give the first full scale look 
at atomic energy in industry, gov- 
ernment, agriculture, education 
and medicine. Nearly 300 papers 
will be presented at technical ses- 
sions describing the latest develop- 
ments in nuclear engineering and 
director of research development, 
science. vv 
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STANOIL does heavy chores for 








a 


Tool Room Superintendent Max | 


Chase (left) and Production Engineer 
Peter Van Dyke (right) with Standard 
lubrication specialist R. T. Cleland. 
inspect frame of extruded aluminum. 
Bob Cleland, a graduate of Michigan 
State with a B.S. in Mechanical 
Engineering and of Standard’s 

Sales Engineering School, has the 
background to provide customers 
with competent technical service on 
their lubrication problems. This 
training and experience, customers 
have found, pay off for them. 


Light Metals Corporation wnasite 
1,250 ton Hydropress for extrusion of 


aluminum shapes for aircraft, — 


Industries. Press operctes at 2,840. 


Light Metals Corporation 














, = years ago Light Metals Corporation, Grand Rapids, put their 
1,250 ton Hydropress into operation. The initial fill for the hydraulic 
system was Stanott Industrial Oil. The press has operated continuously 
since its start up. There is no evidence of deposits or varnish anywhere 
in the hydraulic system. Light Metals Corporation looks forward to 
many more years of such trouble-free operation. 

Why was Sranoit ordered by Light Metals for their Hydropress? 
The answer is found in the service STanort has given in other equip- 
ment. Back in 1948 when a Watson-Stillman extrusion press went into 
operation for Light Metals, Sranom was chosen as the hydraulic oil. 
As with the Hydropress, Stanot has a perfect performance record. The 
Watson-Stillman press has operated seven years without shutdown 
because of hydraulic fluid failure. 

This kind of service from a hydraulic oil means Light Metals Corpo- 
ration can turn out extruded aluminum shapes for the aircraft, auto- 
motive and major appliance industries with high performance and low 
maintenance factors that mean bigger profits. Reason enough for rely- 
ing on STANOIL. 

Sranoit Industrial Oil can perform for you just as it is doing for Light 
Metals Corporation. In the Midwest a lubrication specialist from your 
nearby Standard Oil office will explain how. Call him. Or contact 
Standard Oil Company, 910 S. Michigan Avenue, Chicago 80, Illinois. 


STANDARD o1L COMPANY | STANDARD 
(Indiana) | 





w! CUNO 40-micron 


DETAIL OF FILTER ELEMENT. 
Major discs are spaced 0.012 
in. apart by minor discs. 
Therefore particles larger 
than 0.012 in. can’t enter. 
Particles down to 40 microns 
are stopped between inner 
edge of major disc and outer 
edge of minor disc, 





PRECISION-GROUND MINOR 
pisc has radius just 40 
microns short of major disc 
inner edge. Short effective 
length of micronic restriction 
gives the filter its high flow 
rate. Cleaner blade bears 
against outer edge of minor 
disc to comb out dirt. 


CUTAWAY of new SUPER Auto-Klean. Dirty liquid enters inlet (1) at left, 
fills housing (2) and flows through metal-edge filter (3) of stacked major and 


minor discs. Trapped dirt is com 


out by cleaner blades (4) when discs are 


rotated and is removed through drain (5). Clean liquid rises through center 


of filter element, leaves at right. 


APPLIED HYDRAULICS 





self-cleaning filter! 


The SUPER Auto-Klean for lube, hydraulic 
fluid, coolant, fuel and other liquids 


. and you can clean this filter by simply turning the 
handle! 

Many times smaller than other micronic filters of equal 
capacity, Cuno’s new SUPER Auto-Klean filter now 
makes possible economical, compact, micronic filtration 
at high flow rates and eliminates the need for replace- 
ment cartridges. On machine tools and industrial ma- 
chinery, SUPER Auto-Klean gives micronic filtration of 
lubricating oil, hydraulic fluids, coolants, fuels and 
other liquids. Here’s what it offers : 

1. Full-flow micronic filtering with a self-cleaning 
filter. Filter can be cleaned continuously with motor 


drive or intermittently by manually turning handle. 

2. Eliminates cartridge changes. Ends operating costs 
if you've been using cartridge filters. 

3. No pressure drop build-up. An 8-in. long, 2%-in. 
diameter cartridge handles 30 gpm of oil of 200 SSU 


ol? 


WILL IT FIT? Here's how one designer answered that ques- 
tion. Filter (circled) mounts horizontally in side wall of hy- 
draulic fluid reservoir in this surface grinder. 


viscosity with only 3 psi pressure drop—up to 75% more 
with slightly higher pressure drop. 

4. Positive protection against particles larger than 40 
microns (actually 0.0015 in.). Filter can’t rupture or 
channel. 

5. Much smaller than replaceable-cartridge-type fil- 
ters of equal capacity. It saves with lower initial costs, 
lower installation costs, requires less space than car- 
tridge units. You get high capacity in a small package. 

6. No duplex units needed. Handles full flow all the 
time with no interruptions for cleaning. 

7. SUPER Auto-Klean fits existing Auto-Klean hous- 
ings. You can easily replace most 2%-in. diameter car- 
tridges with SUPER Auto-Klean for finer filtration. 

Send coupon for complete information on the new 
SUPER Auto-Klean filter, for your new designs or exist- 
ing equipment. Cuno Engineering Corporation, 20-11 
South Vine Street, Meriden, Conn. 546 


FILTERS FOR INTERNAL PIPING (A and B above) allow stream- 
lined design plus the best in filtration. Flange mounting with 
external outlet (C above) and line-type (cutaway on facing 
page) are just two of many other possibilities. 


SS SSS SSS SSS SSS SSBF eee eee eee eee 
CUNO ENGINEERING CORPORATION 


2-12 South Vine Street, 
Meriden, Connecticut 


MAIL COUPON FOR COMPLETE INFORMATION 


Please send me full data on the NEW Cuno SUPER Auto-Klean filter. 


Name 





ENGINEERED FILTRATION 


Removes More Sizes of Solids from More Kinds of Fivids 


Firm 





Positi 





AUTO-KLEAN (disc-type) © 
FLO-KLEAN (wire-wound) ¢@ 


MICRO-KLEAN (fibre cartridge) 
PORO-KLEAN (porous metal) 
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New Products 


Components, tools and equipment for fluid 
power systems. For more information fill 
in and mail post card bound in this issue. 


DIHEDRAL COUPLING 


. . « is self-aligning up to 3 
egrees 


Designation: Series 3D 

Features: Designed and built on 
the same principle used in the Se- 
ries D100 couplings, this new unit 
will handle misalignment up to 
three degrees between driving and 
driven shafts of direct connected 
machines. Tooth design of this cou- 
pling makes it possible to have 


DIFFERENTIAL RELAY 
. . « for small voltage and 
frequency variations 


Designation: Bulletin 1054-207S 
Features: This reduced size, com- 
pact relay will drop out at 80 per- 
cent to 93 percent of pick-up volt- 
age with frequency held constant. 
With voltage constant, the relay 
will pick-up and dropout on varia- 
tions of a fraction of a cycle. The 
power relay type contacts used have 
adequate capacity for direct control 
of contactors and similar power 
switching devices. 


ROTARY TORQUE ACTUATOR 
. +. rotates up to 280 degrees 


Designation: Rotomation Motor 

Features: The square shaped, rug- 
gedly constructed unit incorporates 
heavy steel heads, manifold piping 
and oversize self-lubricating bronze 
bearings. It will operate with equal 
efficiency on air, oil, water and fire- 
resistant fluids. The unit is leak- 
free and offers lowest possible 
break-away torque. 


close tooth clearance. There is no 
end-of-tooth wear under misalign- 
ment as the load is normally car- 
ried at the center, and under maxi- 
mum rated misalignment the driv- 
ing force is carried across an entire 
half tooth. Lubricant is sealed in. 
All couplings are designed for 
NEMA motor shafts using standard 
keys. 
Ajax Fiexible Coupling Co., Inc. 
Westfield, N. Y. 
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Applications: These close differ- 
ential relays can be used in a vari- 
ety of industrial applications. As 
voltage relays they can be used to 
protect electrical equipment against 
low voltage or over voltage condi- 
tions. As frequency relays they can 
provide over-frequency and under- 
frequency protection between ex- 
tremely close tolerances. 
Specifications: Relays are avail- 
able open or closed, one or two 
poles, normally open or normally 
closed. 

Automatic Switch Company 

Orange, N. J. 
Circle 116 on Reader Service Card 


Specifications: Mounting of unit 
can be made on any six faces of 14 
mounting models. Four shaft style 
models are also available. 
Applications: For industrial ma- 
chinery, machine tools, construction 
equipment, materials handling sys- 
tems and any types of equipment 
requiring the movements this unit 
can execute. 
Roto-Mation Motors, Inc. 
St. Clair, Michigan 
Circle 117 on Reader Service Card 
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It’s the BALANCED Synclinal DESIGN 





SUMP TYPE : LINE TYPE 
(Cutaway) ew (Cuteway) 


that makes MARVEL SYNCLINAL FILTERS 
AMERICAN INDUSTRY'S A-1 CHOICE 


In the plants of America's industrial giants, as well as in smaller plants, Marvel Synclinal Filters are installed on all 
types of hydraulic and other low pressure liquid circulating equipment. Marvels are chosen because of their ex- 
cellent performance in protecting machines and increasing production by reducing down time. They are proving 
again and again, their superiority in the one real test—ON THE JOB! The BALANCED Synclinal Design of Mar- 
vel Filters provides that all-important balance between maximum ACTIVE filtering area and sufficient storage space 
for filtered out particles—therefore, longer periods of productive operation are attained at the absolute minimum 
of maintenance. They meet J. I. C. Standards. 

EASY MAINTENANCE—Both sump and line type filters may be easily disassembled, thoroughly cleaned and reas- 
sembled by any workman, on the spot, in a matter of minutes. Line type operates in any position and may be serv- 
iced without disturbing pipe connections. 

Not only plant operators, but also, OVER 600 ORIGINAL EQUIPMENT MANUFACTURERS have recognized the 
superiority of Marvel Synclinal Filters and now install them as standard equipment. 


SPECIFY MARVEL SYNCLINAL FILTERS ON NEW EQUIPMENT-- 
STANDARDIZE WITH MARVELS ON EXISTING EQUIPMENT 


A SIZE FOR EVERY NEED IMMEDIATE DELIVERY! 


Available for sump or line instailation in capacities ARV ti to off 
from 5 to 100 G. P. M. Greater capacities may be at- oe the pest, ie civeny. acca 
tained by multiple installation (as described in cata- 

log). Choice of mone! mesh sizes range from coarse 


to fine 200. = FILTERS FOR FIRE-RESISTANT 
Synclina WATER FILTERS HYDRAULIC FLUIDS 


Both sump and line type filters have been adapted for Marvels most recent development Is a filter for the 
use in all water filtering applications. No changes have efficient filtration of all types of fire-resistant hy- 
been made in the basic, balanced synclinal design. draulic fluids. 


MARVEL ENGINEERING CO. 


7227 N. HAMLIN AVE., CHICAGO 45, ILL. 
PHONE: JUniper 8-6023 


Without obligation, please send me complete data on Marvel Synclinal Filters as follows: 


Catalog No. 106 for roam Oils, Coolants, Lubricants 
Catalog No. 300 for Water 
Data on filters for fire-resistant hydraulic fluids 
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ELL CALIBRATED TO hEEP 
YOU IN OPERATION! 


You've seen it happen. An air valve fails—a key piece 
of equipment goes down—production grinds to a halt. 
Time, quotas and money are lost, never to be recovered. 


But here at MAC we take the downtime out of valves 
before they leave the plant. Here, where we believe air 
valves are made more carefully and expertly than any- 
where else, every spool, every spring, every solenoid 
is checked and rechecked. Every valve is tested and 
retested under conditions as rugged as we can make 


them. And every valve is right, or it doesn’t get shipped. 
Add to this the fact that MAC valves pace the industry 
for simple, sound design and you'll have an inkling 
of why MAC has earned a reputation for long, depend- 
able operation for millions of maintenance-free cycles 

.. why MAC is well calibrated to keep you operating. 


Test a MAC valve in your plant. We have 92 sizes and 
types—one for virtually any application. Phone a MAC 
representative, at right, or send for free literature. 


MECHANICAL AIR CONTROLS, INC. 


10030 Capital, Oak Park, Detroit 37, Michigan 
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PHONE YOUR NEARBY “MAC” 
REPRESENTATIVE FOR 
DATA AND DELIVERY 


CALIFORNIA 
OAKLAND 8—The Rucker Co., 4700 San Pablo 
Ave., OLympic 3-5221 
SOUTH GATE—The Rucker Co., 4956 Fire- 
stone Bivd., Kimball 8271 


ILLINOIS 
CHICAGO 43—Mike C. Modrich & Co., 10336 
South Western Ave., Hilltop 5-3640 


INDIANA 
FORT WAYNE 3—Neff Engineering Co., P. 0. 
Box 2001, Station A, 2339 Crescent Ave., 
EAstbrook 7391 
INDIANAPOLIS 20—Neff Engineering Co., 
P.0. Box 7361, 42nd St. Station, BRoadway 


2330 
SOUTH BEND — Dick Futter, 103 South 
Varsity Dr. 2-4856 


MARYLAND 

BALTIMORE 6—Grand Air-Hydro Division, 
K. William Ostrom & Co., Inc., 6105 Alta Ave., 
HAmilton 6-6669 


MASSACHUSETTS (and New England) 
BOSTON 34—Electrical Apparatus Co., Inc.. 
1200 Soldiers Field Rd., STadium 2-7440 


MICHIGAN 
BAY CITY—fFred Kober, 506 Chilson St. 
2-2629 


FLINT—Kober Sales Engineering Co. 514 
Beach St., CEdar 8-5123 

GRAND RAPIDS —C. H. Berry Co. 909 
Northland, N. E., EMpire 1-8101 


MINNESOTA 
MINNEAPOLIS 4—Ai: ane & Supply 
Co., 2445 Nicollet Ave., Filmore 5579 
ST. PAUL 14—W. H. Schulz Co., 2438 Frank- 
lin Ave., Midway 2744 


MISSOURI 
ST. LOUIS COUNTY — Oscar E. Jost Co., 
P. 0. Box 6, St. Ann, HArrison 8-4488 


NEW JERSEY (Northern) 
CRANFORD—The Roden Company, P. 0. 
Box 305, CRanford 6-7330 


NEW YORK 
BUFFALO 21—C. H. Tepas Co., 200 Washing- 
ton Hwy., Circle 3210 


OHIO 

CINCINNATI—The R. W. Nichols Co., Fidelity 
Federal Savings Bldg 2087-9 Sherman Ave., 
Norwood, ELmhurst 2440 

DAYTON—The R. W. Nichols Co., 407 Realty 
Bidg., Michigan 4724 

OL ALLS—The R. W. Nichols Co. 
P. 0. Box 6, BErea 4-1379 

YOUNGSTOWN 3—The R. W. Nichols Co. 
202 Schwenn-Wagner Bidg., Riverside 4-4550 


OREGON 
PORTLAND—The Rucker Co., 911 N. W. Hoyt 
St., BEacon 0205 


PENNSYLVANIA 
PHILADELPHIA 4—Grand Air-Hydro Div., 
K. Wm. Ostrom & Co., Inc., 3717 Filbert St., 
EVergreen 2-5444 
PITTSBURGH 22—The R. W. Nichols Co., 101 
Investment Bidg., ATlantic 1-6050 


TEXAS 
DALLAS 18—Womack Machine Supply Co. 
Shea Rd. at 7200 Harry Hines, Dixon 6997 


WASHINGTON 
SEATTLE—The Rucker Co., 101 Jones Bidg., 
Rm. 203, MAin 2783 
WISCONSIN 
MILWAUKEE 17—Neff Engineering Co., 5856 
N. Pt. Washington Rd., EDgewood 2-1579 
CANADA 
ONTARIO, HAMILTON—Higginson Engi- 
neering Sales, P. 0. Box 23 (275 James, North), 
JAckson 9-2262 


MECHANICAL 
AIR CONTROLS, INC. 


DETROIT 37, MICHIGAN 
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HOSE AND COUPLINGS 
... for high pressure 
applications 


Designation: Hi-Duty 

Features: Hose conforms to both 
SAE and JIC standards. The line 
includes single wire braid, rubber 
covered hose; double wire braid, 
rubber covered hose; and single 
wire braid, cotton covered hose. For 
each type a wide range of hose 
couplings and adapters is offered. 
A simplified identification system 


makes the use of hose and cou- 
plings very easy. 

Applications: For hydraulically 
operated equipment, machine tools, 
die casting machines, oil field ma- 
chinery, industrial lift trucks, weld- 
ing machines and other equipment. 


The Imperial Brass Mfg. Co. 
Chicago, Ill. 
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AUTOMATIC LUBRICATOR 
- +» uses constant-pressure 
rotary pump 


Features: Unit maintains a con- 
tinuous oil film of constant thick- 
ness on critical bearing surfaces. A 
pressure of 20 psi is maintained by 
the lubricator throughout the dis- 
tribution system and at the lubrica- 
tion points. 

Operation: The device includes 
an inlet filter and a reservoir level 
gauge. The lubricator shaft, oper- 
ated at 1800 rpm is driven either 


from a convenient shaft on the ma- 
chine or by a direct connected 1/20 
hp motor. The volume of oil deliv- 


MR, 
ae 


ered by the lubricator is dependent 
upon the pressure maintained in 
the system. 

Applications: Designed for use 
on equipment which must work to 
very close tolerances. 

Bijur Lubricating Corp. 
Rochelle Park, N. J. 
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FILTER CARTRIDGE 
. .. made of fiber glass 


Designation: Glas-Kleer 

Features: To fit standard filter 
containers, these cartridges are of- 
fered in 2, 10, 25 and 50 micron 
grades. Fine glass fibers were chosen 


for their high chemical and tem- 
perature resistance and non-absorb- 
ent structure. Each cylinder is lined 
with fiber glass cloth to insure lint- 
free filtration and is provided with 
variable density to insure long serv- 
ice life and high holding capacity. 

Porous Plastic Filter Co., Inc. 

Glen Cove, N. Y. 
Circle 120 on Reader Service Card 


For more NEW PRODUCT reviews 
turn to page 102 





the two-stage volary 


compressor ---for general industrial 
use +--+ starting in 1930 





INSTALLED 1930 , 
STILL GOING STRONG 


Two Fuller Rotary Two-stage Compressors. 
Capacity cach 740 c.f.m., 100-Ib. pressure. 


Fuller Company not only pioneered the rotary compressor 
for industrial use in this country, but it has always stressed 
the “spotting” of compressors. There’s nothing new or 
startling about this principle . . . Fuller has advocated it 
ever since its first machines were put on the market in 
1930 . . . applying each compressor to a specific job, with 
resultant overall plant economy, as well as power savings. 
Result: the adoption of this economical layout by thou- 
sands of users has proved to their satisfaction the sound- 


ness of such a program. 


Fuller has built and sold thousands of Fuller Rotaries— 


You're invited to visit Fuller 
at Booth 213 at the Chemical 
Show, Philadelphia, Dec. 5-9. 


a large proportion of the two-stage type. And, when 
plant expansion is necessary, with a consequent demand 
for more air, additional Fullers are naturally installed. 

Fuller engineers have never rested on their oars, but 
have continually worked to improve design and efficiency, 
until today, these machines are second to none for de- 
pendable air-production in industry. 

We welcome the opportunity to present to you all the 
facts concerning Fuller Rotary Compressors, facts built 
on actual operational experience. For a complete descrip- 
tion of Fuller Rotaries, write for Bulletin. C-5A. 


FULLER COMPANY, Catasauqua, Penna. 


GENERAL AMERICAN TRANSPORTATION CORPORATION SUBSIDIARY 
Chicago + San Francisco + Los Angeles - Seattle + Birmingham 


PIONEERS OF HIGH-EFFICIENCY VANE TYPE ROTARY COMPRESSORS SINCE 193 


uller 
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Series "H” Hydraulic Cylinders a> 


9 bore sizes from 12” to 8”...13 standard mountings, many 
combinations. Heavy-duty tie rods. Steel heads. Stee! 
bodies “Tru-Bored” and honed to a satin finish. Piston 


December, 1955 


friction and long packing life. 


ground and polished, then hord chrome plated for Wah 


Series “A” Air Cylinders 


| 


11 bore sizes from 1%" to 14”...13 standard mountings, 


Only HANNIFIN Square-Type Cylinders 
Have This Revolutionary New Gland 


The gland you see here represents the 
biggest improvement in cylinder design 
in the last 50 years. And, you'll find this 
gland only in Hannifin Square-Type Air 
and Hydraulic Cylinders. 

This exclusive Hannifin Gland is a 
bronze cartridge, externally removable and 
replaceable as a unit to meet J.1.C. recom- 
mendations. The packing is new, too. 
Outside is the “Wiperseal.” It serves a 
dual purpose as it wipes both ways to pro- 


vide a dry rod on the out-stroke, a dirt- 
free rod on the in-stroke. Inside is the 
““Lipseal’’...self-compensating, self- 
relieving and nonadjustable. It provides 
an efficient seal throughout its long life. 

Find out how easily you can apply 
Hannifin Cylinders to your requirements. 
They're available for prompt delivery— 
in all sizes and all standard mounting 
styles—and at competitive prices despite 
all their exclusive features. 


WRITE FOR BULLETINS 


Bulletin 113. Series “H” 
Hydraulic Cylinders 


Bulletin 213. Series “A” 
Air Cylinders 


HAN NIFIN 


Hannifin Corporation, 545 S. Wolf Rd., Des Plaines, Ill. 
Air and Hydraulic Cylinders * Hydraulic Power Units + Pneumatic and Hydraulic Presses * Air Control Valves 
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AFTER USING 


Pe? A SUNTAC OIL 


SUNTAC CUTS OIL WASTE, MAINTENANCE COSTS 


High quality Suntac oils reduce 
drip... throw-off...squeeze-out... 
cut leakage an average of 35% 
and up to 90% in some cases. 


Before using Suntac oil, a prominent eastern 
manufacturer had to add excessive make-up 
oil to the hydraulic system of his freight ele- 
vator. Oil leakage caused a continual house- 
keeping problem...the pit had to be cleaned 
out every six to eight weeks and maintenance 
costs were high. 


Now, one year after switching to a Suntac 
oil, make-up has been drastically reduced, 


and frequent pit clean-ups are no longer 
necessary. 

The reason: Suntac oils are specially com- 
pounded oils with adhesive-cohesive charac- 
teristics that enable them to cling to parts 
where other oils would drip, throw-off, leak, 
and squeeze out. 


For complete information about Suntac oils, 
see your Sun representative, or write SUN Or. 
CompPANy, Philadelphia 3, Pa., Dept.AH-12. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY, PHILADELPHIA 3, PA. 


IN CANADA: 


38 


SUN OIL COMPANY, 


LTD., TORONTO AND MONTREAL 
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LETTERS. 
yer a 


BETTER MANUFACTURERS’ 
CATALOG 


This letter is inspired by a series 
of visits from sales engineers from 
various manufacturers, each of 
whom naturally expected me to 
prefer his company’s product on 
the basis of information allegedly 
contained in printed matter left 
with me. After reading this infor- 
mation, or lack thereof, | came to 
the conclusion that some of the 
best manufacturers need a 
thorough revision of their cata- 








logs. 

General acceptance of the J.I.C. 
hydraulic and pneumatic graphical 
symbols has simplified drawings. 
A pneumatic or hydraulic system 
can be reduced to symbols so sim- 
ple that any person capable of 
reading a blueprint can trace out 
the operation of even the most 
complex circuit. 

Yet today, with a few outstand- 
ing exceptions, most manufactur- 
ers prefer to ignore this fact in 
their catalogs. Most catalogs, par- 
ticularly those of valve and control 
manufacturers where it is needed 
most, omit the simple circuitry 
representation in favor of a de- 
tailed, and necessarily quite com- 
plicated, description of the flow. 
These descriptions are usually as- 
sisted by sectional views, or cut- 
away perspective views, showing 
the flow of fluid through the valve. 

The pictures, after study, gen- 
erally yield a far better under- 
standing of the function than the 
text. However, neither text nor pic- 
ture is quite so simple, to the de- 
signer, layout draftsman, or de- 
tailer, as the correct J.1.C. symbol. 

The most successful representa- 
tion, seems to be simple 3-view 
dimensional drawing (usually 
omitted), accompanied by the 
J.1.C. symbol, and the text. This 
comprehensibility is borne out by 
the fact that, while the designer 
himself may have preferences as to 
a choice of manufacturers based 


Continued on page 44 
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\P YAO UU DESIGN 
ANN DERSEA OR: 


..-You'll want 
RHOADS 























An invaluable reference for the 
design and application of packings 


Here it is, just off the press, Rhoads 
new 56 page handbook on the 
design and application of hydraulic 
and pneumatic leather packings! 


Every subject from ‘What is a pack- 
ing and how it is used” to “Main- 
tenance of Packings” is thoroughly 
covered 


U PACKING 


Written and edited by the leading 
manufacturers of mechanical leather 
packings, the data and principles 
contained in it have been approved 
by the leather packing industry. 


VEE PACKING 


This book is a publication of the 
National Industrial Leather Asso- 
ciation of which J. E. Rhoads & 
Sons is a member. 


FLANGE PACKING As a contributor to this book and 
- the manufacturer of famous Tannate 
Leather Packings, J. E. Rhoads & 
Sons will be happy to send you a 
copy. Please use the coupon below 
or write on your business letterhead. 

cup PACKING 


J. E. Rhoads & Sons RHOADS 


2100 W. 11th St., Wilmington 99, Del. 
Qestiemndn INDUSTRIAL LEATHERS 


Please send me a free copy of Rhoads new 
Packing Handbook. No obligation, of course. 


Name 








Firm Street 





City. Zone 
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Swaged Hose 
Assembly 
Service 


vee AT YOUR weatnerneam 


DISTRIBUTOR” 
ANY HOSE ASSEMBLY 
MADE INVS MINUTES 


Right in Mis Own Service Shop 
4, 





Now, f 91 the first time, your Weather- 
head AMistributor offers you complete 
swagéd hose assembly service right in 
his wn shop. No waiting for shipments 
of factory-finished hose assemblies. No 
n¢égd for costly downtime and delay. 
Zduipped with the new Weatherhead 
‘waging press and the complete line of 
Weatherhead hydraulic hose and hose 
ends, your distributor is prepared to sup- 
ply you with any size, type and length 
ose assembly at once. 


Wherever you are, whatever your need, 

réeis a Weatherhead distributor stra- 

tek calls located to give you immediate 

standg-b sy aged hose assembly service. 
“ee : 


2, 


2 ACHE 4 por " * 
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WwW) WEATHERHEAD LEADS THE WAY 





APPLIED HYDRAULICS 





at Weatherhead Distributors 


ON-THE-SPOT SWAGING SERVICE 
FOR HYDRAULIC HOSE ASSEMBLIES 


Any Size ... Any Type... Any Length... 


The complete range of sizes from 4” to 2” I.D. in the Weatherhead 
full line of hose and hose ends, eliminates any delay in completing 
the job. Be assured of safe, trouble-free service by specifying 
Weatherhead for all your hose assembly needs. The Weatherhead 
complete line of fittings and hose is as near as your phone. Call 
your local Weatherhead distributor today for immediate service. 
































QW) WEATHERHEAD 
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WEATHERHEAD DISTRIBUTORS 


Your reliable source for ‘‘RIGHT-NOW” 
Hose Assembly Service 


Weatherhead swaged hose assemblies match factory-made assemblies in every respect. 

They are available in any quantity, length, type or size to meet your needs. Now made- 

to-order hose assemblies are available at once through your local Weatherhead dis- 

tributor at no additional cost. Your downtime is cut to a matter of minutes because 

ro order can be made up on Weatherhead swaging equipment right in your Weather- 
.d distributors own service shop. 


Take advantage of your Weatherhead — | mace 
distributor’s dependable RIGHT- NOW 


hose assembly service. Save money. 
Reduce downtime. rr 








7 
TYPES OF HOSE TYPES OF SWIVEL ADAPTERS 
HOSE ENDS These swivel odopters permit a wide 


H-17 TWO FIBRE BRAID @ MEDIUM PRESSURE ronge of hese end combinations 
peaieen reat panvore neat — FEMALE TO FEMALE MALE TO FEMALE 





sizes: Va" to 


1“ 1D. = c . ‘ 
working i — 4 c 
pressures: LACE SYNTHETIC COVER SYeTMETC TweE 

550 to 1250 p.s.i a " 


Ts traight Strargh 
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working Swivel 
Pressures 37° SAE (JIC) female 90° angle 
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WEATHERHEAD tans tHe way 


APPLIED HYDRAULICS 





WEATHERHEAD... your only complete ‘‘single- 


source’’ Hydraulic Hose and Fitting Line 
ooo FIRST IN COMPONENTS FOR HYDRAULIC SYSTEMS 


An INDUSTRIAL HOSE for every need — low, medium- 
high and high-pressure applications; in complete size 
ranges to 2” 1.D.; suited for any service condition. 


REUSABLE HOSE ENDS for fast assembly and 
positive, leak-proof connections. Rugged construc- 
tion that cuts costs through repeated use. De- 
signed to insure maximum flow. 


ERMETO® reusable hose ends for, connecting 
hose assemblies directly to block or manifold are 
also available from stock in standard sizes. Speci- 
fied by major diesel manufacturers for high-pres- 
sure fuel injection lines. 

Only Weatherhead gives you hose ends with extra- 
long gripping area for dependable performance 
under high pressures. 


ERMETO® fittings in steel and stainless steel 
for leakproof seals without flaring, threading or 
welding. Withstand shock loads, vibration and 
impulse at highest pressures. Ermeto connections 
can be uncoupled and reassembled time after time. 


37° FLARED STEEL FITTINGS conform fully 
to J.LC. standards. Available in all types and 
sizes with tube or dry seal pipe thread outlet. 


BRASS FITTINGS—S.A.E. 45° flare, compres- 
sion, inverted flare, double compression (threaded 
sleeve), are machined from extruded stock, givin 
strength — to forgings. Large, flat wrenc 
pads provide easy gripping for fast assembly, 
even in hard-to-reach places. 

There’s an experienced Weatherhead field engi- 
neer ready whenever you need him to help you take 
full advantage of all that Weatherhead offers. 


Ve 
SS 


SEND FOR FULL DETAILS TODAY! 
The Weatherhead Co., Fort Wayne Division 
128 West Washington, Fort Wayne, Indiana 
Send full details on your Distributor’s stand-by 
THE WEATHERHEAD CO., FORT WAYNE DIVISIO swaged hose assembly service. 


® 
4 
N& 
DEPT. A-12, 128 WEST WASHINGTON BE  Company 
a 
e 
a 








FORT WAYNE, INDIANA Address 


Your Name 
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PUMCUP ADVANTAGES 


now yours for 


° HYDRAULIC CONTROLS 
¢ AIR CYLINDERS 
¢ RECIPROCATING PUMPS 





Two common Pumcup types: con- 
ventional and 45° bevel type . 
available in a complete range of 
sizes and texture-engineered com- 
positions. 


Cutaway view of typical Pumcup 
installation resulting in prolonged 
high efficiency. 











AKE it from experienced users, Darcova Pumcups offer payoff 
advantages that can’t be equalled! For example, they last many 
times as long as ordinary piston packing..and they hold peak efficiency 
from start to finish. Because of the resulting production and main- 
tenance economies, plant after plant is standardizing on Pumcups. 


Improved application of the cup principle does the trick. And 
Darcova Pumcups are fexture-engineered in a range of compositions to 
meet most temperature-pressure-fluid conditions. And they are avail- 
able in sizes and types exactly right for your particular equipment. 


It will pay you to get a// the facts. Just ask for Pumcup Bulletin 
No. 5503. 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 15, Pa. 


TRADE MARK 
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LETTERS / 
/ to the editor / 


on wide experience, the people who 
specify the supplier in the bill of 
materials on a drawing are most 
often influenced to specify, along 
with the designer’s choices, the 
manufacturer whose product they 
feel surest will fit the job at hand. 
And that is invariably the one 
whose product those at specifica- 
tion level understand. So, quite 
naturally, the manufacturer with 
the clearest product representation 
has a definite advantage. 

From the designer’s standpoint, 
it is easy to see why he will more 
often choose to lean toward selec- 
tion of a product on which he 
must spend a minimum of selec- 
tion time. Unconsciously often 
due to pressure of time, he will 
take the easy way out, especially 
in a choice between reputable man- 
ufacturers whose products are 
equally reliable. 

It is not suggested that either 
the text or the cutaway draw- 
ings be dropped from catalogs. 
Rather, let them be simplified 
and supplemented both by symbols 
and complete dimensional draw- 
ings so that the component de- 
scribed may become as immedi- 
ately comprehensible as possible. 
It is further suggested that, typical 
applications be included, and pres- 
sure drops under recommended 
flow conditions should also be cov- 
ered, It would not be too much to 
expect to find scale layout tem- 
plates offered on request. 

W. DONALD KUNTZ 
Development engineer 
Engineering and Research Div. 
ACF Industries, Inc. 


Silicate Fluids 

In the June issue, the article 
reporting the S.A.E. aircraft meet- 
ings mentions silicate fluid 
720173C as one of the more prom- 
ising fluids for high temperature 
applications. We would like tech- 
nical data on this fluid. Can you 
help us? 








ROBERT P. CAMERON 
British Messier Ltd. 
Gloucester, England 


We've referred your request to 
the R. M. Hollingshead Corpora- 
tion who can give you informa- 
tion. 
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NEW VEHICLES 





FOR 





MICKERS. 


HYDRAULIC SYSTEMS 


ee A ee Oo oe — 





for All Types of 


MOBILE 


EQUIPMENT 


Vickers Hydraulic Systems make vital contributions 
to the efficient operation of an extremely wide 
range of vehicles. To the inherent advantages of 
hydraulic control, Vickers adds the benefits of a 
nation-wide and full time field engineering and 
service organization of unequaled experience. 
Vickers has the complete line of hydraulic equip- 
ment necessary to take undivided system respon- 
sibility . . . to eliminate any risk of incompatibility 
of hydraulic components. Ask for a copy of 
Bulletin M5101. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 


1474 OAKMAN BLVD. * DETROIT 32, MICH. 


Application Engineering Offices: « ATLANTA « CHICAGO « CIN- 
CINNATI « CLEVELAND « DETROIT « HOUSTON « LOS ANGELES 
AREA (El Segundo) « MINNEAPOLIS « NEW YORK AREA (Summit, N.J.) 
PHILADELPHIA AREA (Media) « PITTSBURGH AREA (Mt. Lebanon) 
PORTLAND, ORE. « ROCHES‘ER « ROCKFORD « SAN FRANCISCO 
AREA (Berkeley) * SEATTLE + ST. LOUIS * TULSA *« WASHINGTON 
WORCESTER 
IN CANADA: Vickers-Sperry of Canada, Lid., Toronto 


Engineers and Builders of Oil 
Hydraulic Equipment Since 1921 


AUSTIN-WESTERN HYDRAULIC CRANE 
In addition to power steering, Vickers Oil 
Hydraulics provide fast, smooth and positive 
(a) turntable rotation, (b) boom elevation, (c) 
raising and lowering of load, (d) extending and 
retracting of boom. 
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BAKER-RAULANG TRAVELOADER 
Vickers Hydraulics provides power steering and 
multiple movements that enable Traveloader 
to quickly reach out sideways and pick up a 
long load, place it on the vehicle's deck for 
traveling, and then stack it up to 12’ high. 


Circle 100 on Reader Service Card 


@ 


DART UNDERGROUND TRUCK 
Vickers Hydraulics operates the reversible con- 
veyor floor that permits fast and easy trim when 
loading, and then rapid dumping. Also has 
Vickers Hydraulic power steering for shuttle 
operation. : 





Usetul Literature 


MANUAL PUMPS .. . cylinders, rams, and jacks 
are featured in 36-page Catalog 555 presented by Star 
Jack Co., Inc. Photographs and specifications of each 
component are given in the attractive catalog. Hand 
pumps are designed with overload relief valves, hard 
chrome plated pistons, hand-operated cam release, 
and all-steel construction. They are made for maxi- 
mum operating pressures to 10,000 psi. Single-acting 
and double-acting | hydraulic cylinders are shown as 
well as double acting air cylinders. The hydraulic 
rams feature a high pressure self-sealing coupler 
which allows rapid connection and disconnection of 
pump and ram. Center hole rams not only push or 
lift, but also pull through their center hole without 
bulky rigging or auxiliary equipment. 
Circle 170 on Reader Service Card 


PRESSURE REDUCING VALVE... for inlet pres- 
sures of 500 to 4000 psi and outlet pressures from 
400 co 3000 psi is presented in Bulletin S-731 from 
A. W. Cash Co. Included in the bulletin are a photo- 
graph and cross-sectional drawing illustrating the op- 
eration of the valve. Formulas are given for deter- 
mining the correct valve size according to fluid flow, 
inlet and outlet pressures, and specific gravity of the 
fluid. The valve is piston-operated and is fitted with 
O-ring seals to minimize friction. An internal strainer 
screen crimped around the cylinder of the working 
unit protects the seat from foreign matter. The body 
cap is bolted and can be easily removed to inspect the 
internal parts or to service the valve without removing 
it from the line. 
Circle 171 on Reader Service Card 


HYDRAULIC CYLINDERS .. . and other com- 
ponents manufactured and sold by Palley Supply Co. 
are shown in a 32-page catalog available from the 
company. A great variety of government surplus 
special cylinders are shown and prices are quoted. A 
number of 4-way hydraulic valves, relief sequence, 
solenoid, plug, check, and manual shut-off valves are 
also shown. Hydraulic accumulators of the ball type 
and piston type are shown as well as metering valves, 
air and oil filters, pumps, hand pumps, hose, fittings, 
and miscellaneous components including pressure 
switches, snubbers, and pressure gages. A section is 


For your free copy of publications 
reviewed, fill in the reader service cord 


included giving hydraulic data and showing circuits 
with double acting cylinders, hand pump, and ac- 
cumulator. 

Circle 172 on Reader Service Card 


RESTRICTOR VALVES . . . for 3000 psi hydrau- 
lic service are covered in Data Sheets Series 1100 of- 
fered by Aircraft Products Co. The valves are avail- 
able in both fixed 2-way and fixed l-way types. The 
fixed 2-way type restricts flow in either direction and 
contains a fixed orifice in the center to filter either 
side. The fixed 1l-way type restricts flow in one di- 
rection and is fully open in the other. The valve con- 
tains an orificed poppet with integral filter. The 
valves have either internal or external threaded ends 
for the tube sizes of 44, %, and ¥% inch. The valves 
are made from aluminum, stainless steel, or special 
alloy bodies and have ambient temperature ranges 
from -—65 to 275 F. Special models withstand tem- 
peratures of 400 F. 
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AIRCRAFT FITTINGS .. . and hose manufactured 
by Aeroquip Corp. are specified in a new 78-page 
catalog prepared by the company. The publication 
provides an up-to-date source of reference on flexible 
aircraft plumbing including flexible hose, reusable 
fittings, self-sealing couplings, hose assemblies and 
other fluid line components for aircraft applications. 
Sizes, operating pressures, temperatures, and other 
engineering data are presented in simplified form to 
aid aircraft designers in fluid system planning, selec- 
tion, and installation. 
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FLUROCARBON PLASTICS . . . and their ap- 
plications is the subject of a 20-page brochure pub- 
lished by United States Gasket Co. The brochure, 
entitled “Inside U.S.G.” is a concise story of the com- 
pany which fabricates Teflon, Kel-F, and Bakelite and 
other similar plastics. Specialized engineering and 
production facilities available to customers are high- 
lighted in the brochure. 
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QUICK-CONNECT 


QUICK-DISCONNECT COUPLINGS 


| 


M Meer sings A <A 


=) 
Y ry 


Snap-Tite’s “H” Couplings are now factory- 
stocked for quick shipment to you, not only in 
the smaller sizes (below 1” ID) but in all sizes 
up to and including 3’’—.in steel, brass, aluminum, 
and 303 and 316 Stainless Steel. And ““H’”’ Coup- 
lings can be made to your order, up to 10” ID. 


Available with valves to give two- 
way or one-way automatic line shut-off, 
or without valves for straight-thru flow, 
““H”’ Couplings are built to handle high 
pressures in hydraulic and air systems. 

Recessed valve washers . . . fluted 
valve stems . . . valve stops with 
minimum fiow restrictions . . . large 

ies deans inside diameter—allow maximum flow 
SNAP-TITE’S “" COUPLING, 3 capacity with lowest pressure drop. 
SIZE FOR SIZE. 1S THE See the Snap-Tite representative in 
" your city or write for Bulletin 240. 
SMALLEST COUPLING WITH 


HIGHEST STRENGTH ano ® 


HIGHER EFFICIENCY 


UNION CITY 1, PENNSYLVANIA 


SNAP-TITE COUPLINGS CAN HANDLE ALMOST ANYTHING THAT FLOWS 
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Complete Flexibility 
vith a 


series ‘*U’’ 
VERSAL MOUNTING 
AIR CYLINDER 


: 
t 





Here is a new seties of extremely 
. - : STOCK SIZES: Cylinders available for immediate 
Cope it: ey leeenee emugeete delivery in these sizes. Part Numbers 


very small mounting area. You get four 4 and Prices Shown. 
ae mounting types—foor, front flange, Stroke "4" 144” Bore r m" 


rear flange, and clevis provided » | UAIYQMA vazmat 
. . : 26.00 . 
integrally by drilled holes in the heads. varyguad | waawa2 | UATV;MATA 
35.60 51.00 


The installation is much more rigid en waauiaa 


WAI'Y/gMA4A 


and assembling or stocking of miscel- 35.20 45.20 $8 40 


q . kes UAIS4MAGA | UA2MAGA | UA2'/,MAGA 

laneous attaching brackets is eliminated. 38.20 46.50 55.00 

UAI'/,MABA UA2MABA 
36 80 47.80 


Stai steel P and hard UAT5;,MAIOA UA2'/,MAIOA 
drawn brass barrels assure corrosion 40.20 58.20 
. . e.¢é UA2MAI2A UAIMAI2A 
resistance with low frictional 50.40 65.60 
UA2'/:MAISA 


characteristics. i: J 62.20 
Write for “sgl nformetion today! 





















































3823 PACIFIC AVENUE 
CINCINNATI 12, OHIO | 
MANUFACTURING CO. Pe cits — 
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FOR YOUR 


FLOW CONTROL 


wm... requirements 


iaN between 0.5 and 20 GPM 
WS, it’s a WATERMAN 
Full Range Adjustable 
Regulator Model 1407-4 


TNLET 


—E 4 BES: 
Ne: fj): Oa aro 


COMPACT ag bs —a 
RELIABLE 
RUGGED 


Minimum to maximum flow adjustment obtained by 180° handle 
rotation. 


Flow rate changes easily accomplished under any conditions of 
pressure or back pressure. 


Adjustable handle tension eliminates need for wrenches and LOOK TO 
locking levers for changes in flow setting. WATERMAN 


Ideally suited for installations requiring frequent changes in FOR THE ANSWER 
operating speeds or throttling control during the machine cycle. TO YOUR FLOW 
CONTROL 


Choice of control—either right or left rotation of control handle. 
REQUIREMENTS 


Multiple control—with right and left hand rotation operator 
can control two operations simultaneously. 


Aluminum bodies housing steel working parts provide light Write for latest 
weight units for easy handling and installation. illustrated bulletin A 


ENGINEERING COMPANY 


725 CUSTER AVENUE - EVANSTON, ILLINOIS 
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years of clean systems 
for Alscos presses 





Lsco, 1Nc., Akron, Ohio, has used 
Texaco Regal Oil R&O as its sole 
hydraulic fluid for the past eight years. 
During this period, the hydraulic systems 
in four heavy duty extrusion presses have 
remained completely free of rust, sludge 
and foam. 

Alsco’s experience with Texaco Regal 
Oil REO reflects the merit of this su- 
perior oil. Tests prove that Texaco Regal 
Oil R&O has more than ten times the 
oxidation resistance of ordinary turbine- 
quality oils. This means proven ability 
to prevent rust, sludge and foam. The 
result is extended life for pumps and 


other vital parts, lower maintenance 
costs. 

There is a complete line of Texaco 
Regal Oils RGO to meet the require- 
ments of every type and size hydraulic 
mechanism, under every operating con- 
dition. A Texaco Lubrication Engineer 
will help you select the one exactly 
suited to your equipment. Just call the 
nearest of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or 
write : 

x +r 

The Texas Company, 135 East 42nd 

Street, New York 17, N. Y. 


EXTRUSION PRESSES in 
the Gnadenhutten plant 
of Alsco, Inc., Akron, 
Ohio. Pressures range 
from 1,100 to 2,000 tons. 
Operating temperatures 
are normally 140° F. — 
may go as high as 160°F. 
In addition, there are 
ten smaller pumps actu- 
ating the stretchers. All 
this equipment has used 
Texaco Regal Oil R&O 
for eight years with out- 
standing results. 


TEXACO Regal Oils R&O 


FOR ALL HYDRAULIC UNITS 


TUNE IN: TEXACO STAR THEATER starring JIMMY DURANTE on TV Sat. nights. METROPOLITAN OPERA radio broadcasts Sat. afternoons. 
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Hydraulic Design 
in 
Mobile 
Equipment 





HERE are some design factors and problems which are unique to the 

mobile equipment field. Pumps are usually driven from a power take- 
off at the machine engine. This permits easy control of pump speed and 
usually requires a face flange mounting. Valves are almost always manually 
operated, and they are designed with several directional control plungers in 
one housing. Hydraulically powered devices which move in relation to 
each other are very common and consequently mobile equipment designers 
use a great amount of flexible hose. Much mobile equipment is operated 
where service and maintenance facilities are not easily available. This re- 
quires rugged, heavy duty equipment on which service does not require a 
high degree of skill. 

Over the years, APPLIED HYDRAULICS has published many articles about 
hydraulic components and systems for mobile machinery. And during 1956, 
many new ideas, such as servo controlled lift trucks and hydrostatic trans- 
missions may get the “green light’. 

In this issue, the engineering of circuits and components for specific 
mobile applications are detailed. In each of the articles, there’s a design 
idea which may be of value to you. 





APPLIED HYDRAULICS 


sary PUMP STROKE CONTROL 


ARTICLE 


... for 


One way to regulate the acceleration and deceleration 

of a heavy load driven by a hydrostatic transmission 

is to provide automatic adjustment of pump delivery. Although the trans- 
mission described in this article is shown 

being used in coal mining, it has wide application 

in many industries where an adjustable speed drive is needed. 

A special servo system is used. The complete cycle 


is electrically controlled for automatic operation. 


CCELERATION and deceleration speeds of hy- 
draulically driven tubs in a coal mining opera- 
tion are controlled by varying pump delivery to the 
drive motor. The drive circuit, powering traversers 
designed by Plowright Bros, Ltd., Chesterfield, 
England, uses a fixed displacement motor driven 
by a variable displacement pump. The fluid motor 
feeds power through a gear box to a chain which 
traverses empty and full tubs of coal. 

Figure 1 shows the job performed by the electri- 
cally controlled hydraulic traverser drive. The pit 
layout shown here has two parallel shafts, one used 
to raise tubs full of coal, and the other used to 
lower empty tubs. Full tubs must be traversed to 
the tippler where they are rolled back over to be 
emptied. Empty tubs must be moved back to the 
pit shaft. The traversers carry the tubs in a direc- 

Full tubs tion at right angles to that of the tracks which go 
Ae through the pithead and through the tippler. 

With the positive hydraulic variable speed trans- 
mission to drive the traverser, very low creep speeds 
are obtainable. This makes it possible to inch the 
traverser into exact alignment with the tracks. 

A typical velocity vs time or distance graph for a 
traverser is shown in Figure 3. Traversers have 
been built to meet a number of different velocity 


e By R. Rowson 


Tubs troversing to pithead lines 
4 





Tubs froveling fo 
tippler lines 





FIG. 1. LAYOUT in a mining operation shows the 
movement of full and empty tubs which can be easily R. ROWSON, manager, Hydraulic Engineering Sales Dept., 
powered hydraulically. Vickers-Armstrongs Ltd., London, England. 
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CIRCUIT 


a variable speed transmission 


Pilot pump 


FIG. 2. COMPLETE oil hydraulic drive and control stroke control on the variable delivery pump. Photos 
components are shown. The pilot pump powers the and data courtesy Vickers-Armstrongs, Ltd. 


vs time requirements. Usually, maximum velocity V Deceleration switch 
is 170 fpm and creep velocity is 10 fpm. Creep 
time is usually 1 second. 

Variable speed of the fluid motor is governed 


\ 
by the displacement of the pump. The pump used \ er 


on this drive is an axial piston unit, designed so S ve 


that the stroke of the pistons can be varied by a Stort—-» £>—> > 
force acting on a lever at the side of the pum aes [ar see, | | 

. td , ; P 'P Total time * T secs ae 
housing. There are various means of supplying this ; Distonce* D feet _ 
control forcee—manual handwheel, electric motor, 
hydraulic servo control. On this traverser drive, FIG. 3. TYPICAL SPEED vs time graph for a 


the special pump stroke control system shown in ae v= eednnne, wily Vv. = creep 

.: . - speed, = total time of traverse, t = creep 

Figure 4 was dev ised. time, X = acceleration time to V, Y = decel- 

eration time to V., D = traverse distance. When 

ELECTRICALLY INTERLOCKED CONTROL acceleration and deceleration rates are equal: 
, _ . vx 

Power for the pump control cylinder is supplied a a + V(T—t—X-Y) + 
by a circuit which is electrically interlocked with 2 


the traverser.drive circuit, Figure 7. The small V+V. 
ESE ine 














fixed displacement pump which supplies the con- 


trol cylinder also supplies oil to pilot operate the 7 
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PUMP STROKE CONTROL 





main directional control valve to the fluid motor. 

Speed adjustment depends on the stroke control 
cylinder. Here’s how it works. As shown in the 
circuit drawing, Figure 4, area A is under pressure 
(180 psi) at all times and area C is open to tank 
at all times. When the traverser is standing still, 
all valves are deenergized and constant pressure acts 
on area A.B, and D. The control lever is held in 
neutral or no speed position, because pressure on 
area B creates a force which overpowers the force 
developed on area A. 

To start the traverser forward, a pushbutton is 


depressed which energizes the forward solenoid of 


the directional control valve between the variable 
delivery pump and rotary fluid motor. A time de- 
lay switch provides a one second interval between 
the energizing of the forward solenoid and solenoid 
valves A and C. Areas B and D are now open to 
tank so that pressure on area A causes movement of 
the control arm, Oil from area D is metered to 
tank through throttle valve 3. This valve controls 


Pilot @ servo pump 


PF 


Neutra/ Full speed 


19° 26° 


/* Approx. ) 
creep speed 


Neutral adjustment nut 


Control arm attoches to stroking 


acceleration of the moving tubs by regulating the 
time it takes for the pump delivery to increase from 
zero to full. After the control arm has shifted to 
full speed, the moving tubs traverse at maximum 
velocity. 

After the traverser has moved the required dis- 
tance, a limit switch is tripped to deenergize valve 
C and energize valve B. Oil now flows through 
valve B, throttle valve 2, valve C and acts on area D. 
This causes motion of the stroke control piston and 
control arm toward the creep position. Rate of 
movement, or deceleration time is determined by 
throttle valve 2. 

When the control arm reaches creep speed, it 
stops moving so that the delivery from the variable 
delivery pump to the rotary fluid motor remains at 
a small constant value during time interval “t” 
as shown in the graph, Figure 3. The point at 
which the piston in the stroke control cylinder 
stops can be set by the creep speed adjustment 
screw. To stop the traverser when it has moved into 
alignment with the tracks, a stop switch is tripped. 
This action deenergizes solenoid valve A. Oil pres- 


sure immediately directed against area B snaps 
Continued on page 70 


control 
cylinder 


Creep speed adjustment 


mechanism of mein verigble volume pump 


FIG. 4. PUMP DELIVERY is varied by this stroke tion and creep can be made to meet a wide range of 
control circuit. Adjustment of acceleration, decelera- requirements. 
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FIG. 1. GIANT STRIPPING shovel has electro-hydraulic system for leveling and for 
equalizing the load at each of the four corners. 


A new circuit for an old application—modern 
electrically controlled hydraulic circuit 

replaces manual system developed back in 1910. 
What has been gained? The new circuit provides . 


AUTOMATIC LEVELING AND LOAD EQUALIZING 


on large stripping shovels 


e By J. F. Weis , Soa or open pit mining—the removal of coal or other minerals such as iron 
and copper ores which are close to the surface of the ground—makes use of giant 
power shovels. Today, these shovels are built with dippers which can handle as 
much as 60 cubic yards. A 45 cubic yard shovel, built by Marion Power Shovel 
Company is shown in Figure 1. 

Except for their small capacity of 3 to 3-14 cubic yards, the stripping machines 
built in the early 1900’s were much the same as today. To solve the problem of 
stability, four widespread propelling units, one under each corner of a wide lower 
frame were used. However, without any provision for leveling and equalizing 
loads when the machine moved over uneven ground or was digging when on an 
incline, tremendous stresses caused numerous structural failures. 

After several mechanical methods were attempted to properly distribute loads, 


J. F. wels, chief electrical engineer, Marion Power Shovel Company, Marion, Ohio, 
Design of this hydraulic syst.i« was carried out with The Denison Engineering Company, 
Columbus, Ohio 





AUTOMATIC LEVELING 





a hydraulic system was introduced in 1910. Of 
course, as shovel capacities became greater the 
leveling system took on greater importance. 

Figure 3 illustrates the original hydraulic level- 
ing and equalizing system which has been used 
with little change on shovels built up until a few 
years ago. Leveling and equalizing with the origi- 
nal system is accomplished by opening and closing 
hand valves. During shovel travel between digging 
stations, an equalizing valve is opened to permit 
oil flow between the two front cylinders to give the 
effect of a three point support. By doing this, the 
load is equalized as the machine moves over un- 
even ground. At a new digging position, the machine 
must be leveled. Leveling is accomplished by open- 


. « « the user wants a leveling 
system which will not affect production . . . 


he wants the machine to level as it travels .. . 


ing hand valves so that oil is forced from the high 
corner to the diagonally opposite low corner. This 
is repeated over the opposite diagonal until the 
machine is level. 

The old circuit uses a reciprocating plunger 
pump. Some of the first pumps were steam driven. 


The pump is used to pump oil into the cylinders to 


raise the machine so that the pistons extend about 
one-half their total length. If there is any leakage 
at the jacks, the pump serves to replace the lost oil. 
An auxiliary hand pump is also in the circuit to be 
used if the power operated pump fails. 

This old system does the job of equalizing and 


leveling. But it does it very slowly. With the de- 
velopment of large modern machines, costing 
$1,000,000 or more, operating costs are formidable. 
The shovel user wants a high output. With the old 
circuit, no production is obtained while leveling. 
Therefore, a new hydraulic system using automatic 
electrical control of the leveling and equalizing 
valves was engineered. 


ELECTRICAL SENSING SYSTEM 


The automatic leveling equipment consists of a 
hydraulic system of two pumps and electrically 
operated solenoid valves that pumps oil into the 
cylinder to raise the corners that are low and per- 
mits oil to flow out of the cylinders to lower the 
corners that are high. An electrical control system 
of level sensitive switches, contactors, and control 
station selects the high and low corners, automat- 
ically starts the pumps and opens the proper sole- 
noid valves for leveling the machine. The control 
station is arranged so that the ground man can 
raise or lower all four corners when desired. A 
solenoid operated equalizing valve is connected in 
the hydraulic system so the machine is equalized 
whenever it is propelled. 

Leveling is accomplished by working on diagon- 
ally opposite corners, raising one and lowering the 
other, so there are two sets of pumps and controls, 
one for each diagonal pair of corners. The solenoid 
valves for each pair of cylinders are mounted on a 
control panel arranged so all these electrically oper- 
ated valves may be readily removed for inspection 
or repair without shutting down the machine. 

Limit switches on each cylinder stop the axial 
piston type pumps when the allowable travel has 
been reached and light a red warning light if any 
corner i too high or too low. 

Metering valves, on the control panels, control 


FIG. 2. LEVEI- 
ING PISTON and 
eylinder is 
mounted at each 
of the four cor- 
ners. This hy- 
draulic technique 
has been used 
since 1910 on 
strip mining 


shovels. 
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FIG. 3. ORIGINAL HYDRAULIC system is manually controlled, uses a reciprocating plunger pump, and has 


a hand pump to be used in case of power failure. 


the volume of oil let out of the high corner cylinders 
to make certain that the same amount of oil goes 
out as is pumped into the diagonally opposite 
cylinder. This is set by adjusting the metering 
valves so that the average height of the extended 
pistons remains the same over a number of leveling 
operations. Hand operated valves permit removal of 


the devices without shutting the machine down. 

They also permit hand leveling in case of valve or 
) I g 

pump failures. 


SWINGING PENDULUM TRIPS SWITCH 


Two simple pendulum type leveling devices are 
used. They are located to swing parallel with the 
diagonals of the lower frame. If the lower frame 
is not level along a diagonal, the pendulum swings 
to calculate a switch that starts the proper pump and 
opens the correct valves to pump oil into the low 
corner and allow oil to escape from the high 
corner. The upper frame of the machine can be 
in any position while leveling because the pump 
exerts sufficient pressure to raise any corner of the 
machine regardless of the distribution of the weight. 
The machine actually levels itself while digging 
should it become out of level for one reason or 
another. 

Unless there is a great variation in the surface 
on which the machine travels, no time is lost when 
the machine moves up to a new position since level- 
ing can be accomplished as the machine moves 
ahead. If there should be large dip or rise, it 
might be necessary to wait awhile for leveling to 
take place. When the machine is level, the oper- 
ator receives a signal and he is ready to start 
digging again. 

The leveling and equalizing system as used today 
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has proved time saving and low in maintenance. It 
has made it possible to build larger shovels and ob- 
tain greater production than otherwise would be 
practical. The pumps and hydraulic valves that are 
used give very little difficulty with ordinary care 
and maintenance and thus contribute to the records 
of performance and reliability which these large 
shovels have attained. vvv 


FIG. 4. MODERN valve panel in the new electro- 
hydraulic circuit holds all the solenoid operated di- 
rectional and flow control valves for controlling two 
diagonally located leveling pistons. A second identical 
panel controls the other two cylinders, 





Folding and unfolding 

a truck mounted derrick 

is an easy job 

for heavy duty 

hydraulic cylinders. 

Hundreds of these units 

are being used 

to help install, repair and maintain 
telephone lines. 


How to Handle a 
Truck Mounted 
Crane 











e By Jan M. Garvin 


Lift rem (2) 
Sp fT Re UNDLING up a truck mounted derrick to 

; take it out to the job and then unbundling 
and setting it up to do the job can be a 
major problem to utility companies. With tele- 
phone and power lines strung all over the 
country, maintenance is a big job. Routine, as 
well as emergency repairs have to be done 
fast. 

The large amount of repair and mainte- 
nance of utility lines has created a need for 
versatile vehicles, which aside from provid- 
ing transportation for the crew and equip- 
ment must perform a variety of jobs connected 
with erection and replacement of aerial plant. 

These vehicles are equipped with derricks 
or cranes, which handle the poles and pro- 
vide adjustable support for earth drilling 
equipment, which dig holes for the poles. The 
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whole rig must be collapsible, so that it can be 
easily transported over the road, and it should be 
possible to set up for work with minimum of fuss 
and loss of time. 

It is on these derricks, designed by one of the 
major telephone companies, that the use of fluid 
power has resulted in greater economy and effici- 
ency of operation. Before hydraulics was used 
for actuating the derricks, these devices were 
erected and folded by mechanical means. This 
method was time consuming and lacked the flexi- 
bility of hydraulic controls. 

The hydraulic circuit sketch shows the simplicity 
of the present arrangement, which uses two lift 
cylinders and one main cylinder. During transit 
between jobs, the derrick is folded on top of the 
truck. At the work site, unfolding is started by di- 
rected oil to extend the pistons of the two lift 
cylinders. As the pistons extend, the derrick unfolds 
upward and out in front of the truck. When the 
derrick is moved out to a point where the extended 
piston of the main cylinder can be connected to the 
derrick supporting bracket at “X”’, travel of the lift 
cylinders is stopped by means of the lift lock. The 
derrick is now in position for use. It rests on the 
fluid support of the main cylinder which serves as 
a part of the derrick column, This main cylinder 
which now becomes a structural member has a 
heavy wall steel barrel, steel end caps and a husky 
piston rod to provide rigidity to the whole assembly. 
By extending and retracting the main cylinder pis- 
ton, the operator controls the height of the derrick. 


To fold up the derrick after use, the operator 
must first unpin the main cylinder at point “X”. 
Retraction of the lift cylinders then folds the 
derrick back onto the truck. Two men can handle 
the setup in a few minutes. 


FLUID MOTOR DRIVES EARTH AUGER 


When the derrick is setup for digging holes for 
poles, a hydraulic motor with earth auger is sus- 
pended from the derrick cable and connected to 
the hydraulic power unit by flexible hose.. Here 
again, the use of fluid power results in greater 
efficiency and economy—the operation is much 
smoother, when compared to the previous me- 
chanical coupling to the truck engine power take- 
off. The hydraulic motor provides a sure and 
smooth overload protection through a relief valve 
in the circuit. This is a valuable advantage, when 
unexpected obstacles in the ground can block the 
earth digging auger and damage it or the drilling 
mechanism. Previously protection was provided 
by conventional use of shear pins with resulting 
in inconvenience and time loss, when it had to 
be replaced. 

To obtain maximum safety in the operation of the 
derrick, the push stroke port of the main cylinder 
is just big enough for the necessary operating speed. 
The throttling effect of the small port prevents sud- 
den collapse of the rig in case of line failure or 
other mishap. 


BECAUSE HYDRAULIC power is used, it only takes a few minutes to fold this derrick onto the top of the 


truck ready to move to another job. 
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Circuit data courtesy Hydro-Line Manufacturing Co. 





Many of the design problems common 
to other hydraulic equipment are 
accented in industrial truck systems. 
Smooth, metering operation of valves is 
necessary to prevent momentary 
dropping of the load when transferring 
from hold to lift. Small clearance 
between plunger and bore is required 
to prevent downward drift while 
holding load. Counterbalancing devices 
are necessary to prevent cavitation of 
the tilt cylinders which are subject to 
negative loads. Higher pressures bring 
problems of axial balancing of plungers, 
accurate machining and alignment of 
the plunger, and higher pressure 

drops across the valve. 


FIG. 1. HYDRAULIC SYSTEM permits 
safe, flexible control of lifting, lowering, 
tilting, and clamping on industrial lift 
trucks. 


e By E. J. Hrdlicka 








ONTROL VALVE 
DESIGN 


... for industrial 
lift trucks 


ARLY industrial lift trucks employed elec- 

trical or mechanical systems for the basic 
motions of lifting, lowering, tilting, and other 
operations. Mechanical systems proved to be 
extremely complicated, and electrical systems 
were costly and bulky. The use of hydraulic 
power provides simplicity and low cost with 
relatively compact units providing ample pow- 
er. Most important, hydraulic power trans- 
mission provides accurate operator control 
for the four lift trucks operations of lifting, 
lowering, tilting, and clamping. 

Features of lifting and lowering control 


should include: 


1. Complete operator control at all times for the 
safety of the operator and those working near the 
truck. 

. Smooth raising and lowering of the forks, with 
and without a load, over long and short distances. 


3. An absence of momentary drops when going from 
a hold position to a raising motion. 


. Rate of lowering with a load not appreciably 
faster than without a load, and preferably slower 
with a load than without. 

Figure 2 shows a 2-plunger valve with in- 
tegral relief designed for simplicity in lift 
truck control. One plunger operates a single 
acting lift cylinder; the second plunger may 
be used to operate double acting tilt cylinders. 
The plunger-type valve can be easily balanced, 
and throttling or metering features can be 
readily incorporated. The basic motions for 
all lift truck valves are: pull out to raise the 
load, push in to lower the load, and slowly 
release the handle to stop and hold the load. 
With a spring-centered valve the operator has 
no difficulty in finding the neutral or hold 
position in which the cylinder ports are 
blocked and the pump is connected through 
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FIG. 2. LIFTING AND LOWERING of load is con- 
trolled by one plunger of this valve. Plunger is con- 
nected as 3-way, 3-position valve to control the single- 
acting lift cylinder and to unload the pump. The 
second plunger operates double acting lift cylinders. 
A built-in relief is shown. 


the valve to the tank. When the plunger is pulled 
out to the limit of its stroke, the tank bypass is 
blocked and the pump is connected to the cylinder 
head-end port to lift the load. 

To lower the load, the valve plunger is pushed in 
so that the cylinder head-end port is connected 
through the valve cored passage to tank and the 
weight of the load retracts the cylinder. During the 
lowering operation, the pump is unloaded. Both the 
“lower” and “neutral” positions allow for pump 
unloading at no pressure except for that caused by 
pressure drop through the coring of the valve and 
the high pressure and return lines. This means that 
practically no horsepower is required for the hy- 
draulic circuit, except when actual work is being 
done. 


SPOOL DESIGNED TO METER FLOW 


To provide operator control for smoothly raising 
and lowering the forks, metering notches and stag- 
gered holes are provided in the valve. To under- 
stand the operation of these it is first necessary to 
examine the problem of timing. If the cylinder is 


connected to the pump before the pump is cut off . 


from the tank, the load can drop because of the 
momentary connection of cylinder to tank. If the 
pump is disconnected from the tank before it is 
connected to the cylinder, there is no place for the 
oil to go except through the relief valve. When this 
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FIG. 3. GRAPH SHOWS flow to lift cylinder and 
pump pressure as pump output is transferred from 
tank to cylinder. Ideal transfer is steady increase of 
flow over longest plunger travel. The dashed line 
shows the ideal variation in flow and pressure as 
the valve plunger is moved. 


occurs, large shocks will result, since the relief valve 
will not open instaneously. It has been found that 
the best method of connecting the pump to the 
cylinder is to time the valve plunger, so that the 
cylinder is connected to the pump before the pump 
is cut off from the tank and to prevent cylinder 
draining with a check valve built into the valve 
plunger. If the connections from the pump to the 
cylinder and tank are both instaneously cut off, 
there will be an instantaneous shift of oil flow caus- 
ing shocks and jerking motion and résulting in loss 
of operator control. For this reason a hollow plung- 
er with staggered holes and metering notches is 
used. The staggered cross holes allow the operator 
to obtain a gradual increase in the amount of flow 
from pump to cylinder. The metering grooves allow 
for a gradual decrease in the flow from pump to 
tank. The hollow plunger also provides for compact 
installation of the check valve. 

Figure 3 is a graph of plunger movement versus 
flow to the cylinder and also shows pressure at the 
pump. We are interested only in smooth control 
after the system pressure has increased to a point 
nearly equal to the equilibrium pressure created by 
the load which in this case is 1000 psi. 

Therefore, the ideal curve, as shown by the dash 
line, would be a rapid increase from zero pressure 
at the neutral position to the equilibrium or static 
pressure within the cylinder line. The remainder of 
the curve would be a straight line of smooth throt- 
tling from the equilibrium pressure to that pressure 
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necessary to start the load moving. This would allow 
maximum plunger travel to be used for throttling 
and would produce a gradual increase in flow. 
While this type of throttling can be provided by 
groove configurations and timing, it should be re- 
membered that the equilibrium pressure seldom re- 
mains the same. If a load creating an equilibrium 
pressure of 450 psi is raised and the same groove 
configuration used, the throttling is no longer ideal. 
As shown by the dot-dash line, the pressure curve 
remains ideal but the flow increases abruptly. This 
is due to the fact that we are still rapidly reducing 
the opening to tank. The oil will take the path of 
least resistance into the cylinder line causing a loss 
of throttling and centrol. 

\ more practical curve is shown by the solid line. 
Throttling iength is reduced as equilibrium pressure 
increases but smooth control is provided over the 
full range of equilibrium pressures. The difference 
in pressures at the pump and at the cylinder port 
represents the pressure drop through the valve and 
hoses. As the flow to the cylinder increases the 
pressure drop increases. 


VALVE CLEARANCES 


To prevent downward drift while holding a load 
it is necessary to provide a minimum of clearance 
between the plunger and the bore. At the present 
time tolerances between .00015 and .0005 provide a 
minimum of drift and still eliminate plunger bind- 
ing and sticking. On many designs annular grooves 
are machined on the lands of the plunger to provide 
equal pressure on all sides and to prevent it from 
binding against one side of the bore. Since it is a 
near impossibility to provide equal clearance on all 
sides of the plunger within the bore, it would be 
possible to develop high pressure areas on surfaces 
of the plunger if the grooves were not provided. 

It has also been said that such grooves help to 
prevent leakage, but it is more probable that the 
leakage is actually prevented by accumulations of 
dirt particles and bits of packing from the other 
parts of the system which collect in the grooves. A 
more plausible explanation of why the grooves pre- 
vent leakage is again due to their primary purpose 
of balancing the plunger. If the plunger is unbal- 
anced and is forced in one direction against the 
plunger bore, the clearance is concentrated on one 
side, providing a larger area for leakage. 

Figure 4 is a graph of leakage rate versus clear- 
ance, and it will be noted that leakage rate is not 
proportional to the annular clearance area but that 
the rate increases rather sharply at .0003 inches 
clearance. This is a further indication of why it is 
sometimes important to produce plunger balance 
with grooves. In the hollow-plunger type valve, 
grooves for balancing are not used since the stag- 
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FIG. 4. VALVE LEAKAGE increases sharply at a 
clearance of .0003 inches. Annular grooves in the 
spool lands keep spool aligned in bore and help pre- 
vent leakage. Courtesy Yale and Towne Mfg. Co. 




















FIG. 5. CONSTANT LOWERING SPEED regardless 
of load weight is accomplished by this pressure-com- 
pensated valve which has a metering plunger main- 
taining a fixed pressure across the orifice. 


gered cross holes provide the same pressure equal- 
ization feature. The areas remaining for possible 
unbalance are not sufficiently large to allow the 
plungers to stick. 

The problem of controlled lowering has frequent- 
ly been solved by means of various valves not in- 
corporated into the main directional-control valve 
body. The simplest means of providing controlled 
lowering is by using a check valve with a drilled 
hole. Such a valve allows free flow in one direction 
for lifting and an orifice restriction for flow in the 
opposite direction while lowering. The disadvan- 
tage of this type of control is that the rate of lower- 
ing varies with the size of the load. Also, the rate 
changes with the viscosity of the oil. 

A more common control is the valve shown in 
Figure 5. This is a pressure-compensated flow con- 
trol valve which allows the load to move down at 
a fixed rate regardless of its weight. This is accom- 
plished by means of a metering plunger which mon- 
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@ By Russell W. Henke 


To both the user and designer of gear pumps, it is important to under- 
stand why and where there is internal leakage. Since a pump is 


used to develop pressure and deliver a rated volume of oil, its 


performance largely depends on the amount of internal leakage. 


F we assume that pump materials and bearings are 

properly selected and that operation is maintained 
with the proper oil at the correct temperature and 
never above maximum rated pressure, internal leak- 
age then depends on manufacturing tolerances. 
Selection of the machining tolerances usually re- 
quires a compromise between attainable product 
performance and cost of production, It is essential 
that the designer specify the maximum tolerances 
and clearances commensurate with proper operation 
of the product. 

What are the maximum tolerances for proper op- 
eration? To determine these tolerances, the designer 
must study each of the possible leakage paths and 
evaluate the effect of each path on overall per- 
formance. 

Obviously, it is impossible to manufacture, as- 
semble and operate a gear type pump, on a pro- 
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duction basis, with zero clearances and no dimen- 
sional tolerances. To the user, this means that the 
theoretical output is never attainable. “Slippage” 
will be present, making it necessary to accept some 
volumetric efficiency in the range of 80 to 95 
percent. 
The amount of clearance at three leakage paths 

largely determine the pump’s efficiency: 

1. radial clearance, 

2. end face clearance, 

3. tooth contact. 


RADIAL CLEARANCE 


In order for the gears to be free to rotate within 
the pump housing, there must be a clearance be- 
tween the outside diameter of the gear and the bore 
of the pump housing. This opens up a leakage path 
for slip oil to move from pressure to suction side of 
the pump through the annular space bounded by 
the gear housing bore on the outside and the gear 
outside diameter on the inside. 





GEAR PUMP LEAKAGE 


Figure 1 shows the nature of the pressure dis- 
tribution around the periphery of the gear in a 
gear type hydraulic pump. The pressure varies ac- 


a 
cording to the relation: P = Pix — 


TT 


The pressure is constant for all practical purposes 


in quadrant IV containing the pressure outlet port, — 


and gradually builds up to this maximum value 
from the suction side. This pressure distribution 
results in a pressure differential from pressure to 
suction side of the gear. When the pressure differ- 
ential is of sufficient magnitude to overcome the 
friction resistance of fluid passage through the ex- 
isting gap, flow will ensue. Since gear type pumps 


usually run at pressures, there is generally a suf- 
ficient pressure differential to produce fluid flow, 
and the gap exists due to design clearances in the 
pump. 
An analysis of fluid flow in the radial clea,ance 

gap results in the equation: 

i: wf x 10° (P, — P,)38 

VL 
Q = slippage, cubic inches/min 
P,—P. = pressure differential between discharge and 
suction, psi 

5 = clearance between gear and pump housing, inches 

V = Kinematic viscosity of the fluid 

L == length of the flow path, inches 

W = width of flow path, inches 

S = speed of the gear in inches cer minute 
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Experience has indicated that the length of the 
flow path, L, is about 34D where D is the outside 
diameter of the gear. 

Equation 1 permits the calculation of theoretical 
values of leakage through radial clearance. 


END FACE CLEARANCE 


There must be clearance between the end faces of 
the gear and the wear plates or thrust surfaces of 
the pump housing. If adequate clearance is not 
provided, the gears will “seize” the wear plate due 
to friction heat generated by the rotation of the 
gear against the static wear plate. This clearance 
provides a second leakage path from pressure to 
suction side of the gear through the space between 
the gear face and the wear plate of the pump 
housing. 

A secondary leakage path through the bearings 
depends on the end face leakage to deliver oil to 
the bearings. 

It has been found necessary to relieve the bearing 
leakage oil to the suction side of the pump to avoid 
pressure buildup in the bearings. This relief path is 
the bearing leakage path. 

An analysis is made which is similar to that made 
for the radial clearance—based on capillary flow 
between two parallel plates with a moving boun- 
dary. Figure 2 shows that the end face leakage gap 
is a ring, since the gear shafts are interposed in the 
centers of the gear faces. 

Half the area of the rotating gear tends to oppose 
flow of fluid through the leakage gap, while the 
other half tends to aid flow. The highest pressure 
in the pump, the discharge pressure, is considered 
constant throughout the last quadrant of gear rota- 
tion. It is in this quadrant that the motion of the 
moving boundary aids fluid flow. 

There is less leakage from the third to the second 
quadrant than from the fourth to the first because 
pressure in the third quadrant is less than pressure 
in the fourth, and also motion of the gear retards 
flow from the third to the second quadrant. 

To perform the mathematical analysis, the con- 
cept of equivalent rectangle is introduced such that 
the length of the rectangle equals 14% the mean cir- 
cumference between the shaft and the gear O.D.; 
and width equals the difference between the radius 
of the shaft and the radius of the gear. This results 
in the flow equation: 


6.264 x 108 (P, — P.,) 58 
Om (R, —r,)| SPE tO (Ps — Pal Oe aeoss | 2 
T . (R, -_— r.) 
R. = radius to the outside of the gear, inches 
r. == radius of shaft, inches 


Equation 2 gives the theoretical leakage flow 
through the gap at the end faces. 


TOOTH CONTACT LEAKAGE 


One of the assumptions in the design of gear type 
pumps is that the line of contact between driving 
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and driven gear teeth forms a seal which prevents 
passage of liquid under pressure from the discharge 
to the suction side of the pump. This is difficult 
to attain in practice because of runout between 
gears, surface imperfections, non-parallelism be- 
tween shafts, and similar manufacturing imperfec- 
tions. 

The line of contact of two meshing gear teeth 
is labeled “A” in Figure 3. This “contact area” is 
shown as being of length “L” and width “W”. 

The gap, 8, is the average of the end gaps illus- 
trated, 8; and 8). Perhaps the best means of deter- 
mining 8 is to actually measure sample pumps until 
a backlog of information is obtained; or make as- 
sumptions of the value of § based on past experi- 
ence and knowledge of gear and pump design. 

Analysis of leakage at the tooth contact area re- 
sults in equation: 


a 3.132 x 108 (P, — P.,)a3 
7 wf VL ] 


Theoretical leakage or slippage in a gear pump 
can be calculated by using equations 1, 2 and 3. 
Equation 2 gives the leakage past only one of the 
four gear end faces in a pump. Also, equation 1 
gives radial leakage past only one gear. 

Leakages can be calculated for various clearances 
and subtracted from the theoretical displacement of 
the pump to obtain an idea of the order of pump 
efficiency which can be expected. 

The theoretical displacement of a gear pump can 
be determined from the following relationship: 


© ine - 
0= rj (D2 — d?) LN 
= outside diameter of gear 


= length of gear 


D 
d = root diameter of gear 
L 
N 


= pump speed, rpm 


PRACTICAL APPLICATION AND RESULTS 


A series of tests were run, using the development 
just described as a basis for experimentation. A test 
unit was devised in which an attempt was made to 
isolate each leakage path. The radial clearance leak- 
age gap was varied by making up pairs of gears 
with various outside diameters while the housing 
bore remained constant. The end face clearance was 
varied by using movable wear plates at one end of 
the gears and fixing their position relative to the 
ends of the gears by means of micrometer screw 
adjustments. 

Control of the tooth contact gap is difficult. An 
attempt at correlation to actual conditions was made 
by calculating the torque input to the pump at dif- 
ferent pressures as related to the displacement of 
the pump and then loading the shafts with these 
torque values. Thus the leakage across the gear 
teeth could be measured as a function of pressure. 
This did not bring the line of contact gap into the 
picture quantitatively, but it did correlate the gap 
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with the various tooth pressures encountered at 
different discharge pressures. 

From these tests, curves in Figure 4 were deter- 
mined. Figure 4 shows total pump slippage which 
can be charged to each of the leakage paths for a 
given clearance. The line of contact leakage theo- 
retically contributes greatly to the total leakage in 
pumps built to close tolerances and clearances. The 
percentage of total leakage for each clearance re- 
mained practically constant over the entire pressure 
range for which calculations were made. 

An attempt to illustrate qualitatively the efforts 
of the clearance leakage paths on the efficiency of 
a gear pump is shown in Figures 5 and 6. These 


curves show pump efficiency platted against radial 
clearance and end face clearance, while other clear- 
ances were held to a constant minimum. 

Based on the theoretical development and sub- 
sequent tests, these conclusions are made: 

1. Line of contact leakage is important in preci- 
sion pumps where radial and end face clearances are 
held to a minimum. Therefore, factors such as run- 
out, shaft parallelism, tooth parallelism, and surface 
conditions, assume increasing importance. 

2. Test results indicate that end face clearance 
contributes substantially more to leakage than radial 
clearances of equal magnitude. 

3. As shown by the efficiency vs. clearance curves, 
the higher the pressure at which a given size pump 
is to operate, the closer must be the clearances to 
maintain good pump efficiency.¥¥Y 
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FIG. 4. TEST RESULTS show the percent 
of total pump slippage which can be charged 
to each of the leakage paths for a given clear- 
ance. 


FIG. 5. EFFECT OF RADIAL CLEARANCE 
on pump efficiency for various operating 
pressures. 


FIG. 6. END FACE clearance is a major fac- 
tor in determining pump efficiency. 
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cee HYDRAULIC PERFORMANCE 


Meigs 
Gradall’s smooth power enables it to § Fay et > 
Wie accurately grade ditches for drainage. aes 
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deliver independently 


This heavy-duty “Commercial” triple hydraulic 
pump generates fluid power in abundance to op- 
erate the tools of the multi-functional Gradall. No 
other kind of power transmission could success- 
fully furnish power required to dig tough materials 
like shale; at the same time furnishing smooth pre- 
cision-controlled down pressure on the tool, a fea- 
ture inherent in this multi-purpose machine. 

Three separate fluid power pumps are assembled 
into a single unit, all driven by one through shaft 
to which the primary driving power is applied. It 
is not unusual for these pumps to operate at pres- 
sures up to 1200 psi. Total discharge of about 95 
gpm at 1500 rpm could be developed, with the 
first and second pumps each delivering 40 gpm to 
power the cylinders actuating the boom and the 
third pump supplying about 15 gpm to the cylin- 
der which positions the tool. 

“Commercial” gear type fluid power pumps are 
heavy-duty— designed and built for one main ob- 
jective: troublefree service over a long life expect- 
ancy. Many original equipment manufacturers to- 
day are using “Commercial” pumps because they 
perform better, require less servicing, and have 
proven that they save money. The Commercial 
Shearing and Stamping Company, Youngstown, 
Ohio; Chicago, Illinois; Salt Lake City, Utah, 
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When you put hydraulic steering 

on a rotating crane, 

you've got to make a hydraulic connection 
between the rotating top assembly 

and the stationary wheel frame. 

This problem was solved 

at Unit Crane & Shovel Corp. where 


engineers designed a. . . - 


PUMP IS BRACKET MOUNTED on engine 
and is belt driven with air compressor from crank- 
shaft. Pump is rated at 6.6 gpm delivery, 1500 psi. 
Hydraulic lines from overhead-mounted tank and 
to relief valve are flexible hose. Relief valve is 
bracket-mounted on frame. 


HYDRAULIC 
STEERING on this 
mobile crane permits 
60-foot turns and is 
operated by a single 
lever. Direct acting 
cylinder actuates the 
front wheels. 


ROTATING 


MANIFOLD 


2 a 
ONE CYLINDER mounted on left side of wheel 
frame actuates steering linkage. Flexible hose con- 
nects cylinder which is free to pivot in a horizontal 
or vertical plane about universal mounting. 
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FOUR-WAY valve controls flow 
to cylinder which operates steer- 
ing linkage. Spring-centered man- 
ual valve has blocked cylinder 
ports in center position with pump 
delivery returned to tank. Reser- 
voir is mounted well above pump 
to ensure against pump starvation. 
Flexible hose is used for connec- 
tions to pump, to rotary manifold, 
and to cylinder. Other lines are 
copper tubing. 


Rotory seal 
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Control vaive 2 
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SINGLE HANDLE controls 4-way, 3-position 
valve to extend or retract cylinder. In center posi- 
tion spring-centered Valve locks cylinder in posi- 


tion and unloads pump. 
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Relief valve 
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ROTARY MANI- 
FOLD consists of 
an inner rotating 
shaft and an outer 
stationary shaft. In- 
ner shaft rotates on 
O-rings spaced be- 
tween collector ring 
grooves turned on 
inner shaft. Each of 
five holes drilled 
along axis of rotat- 
ing shaft connects 
to a separate col- 
lector ring in lower 
section of shaft. 
Drawing shows sec- 
tion through No. 1 
and No. 3 passages 
to corresponding 
collector rings. 














PUMP STROKE CONTROL 





Continued from page 54 


the control arm through the remaining one degree 
of motion to stop pump delivery. 

To return the traverser, fluid motor rotation is 
reversed by energizing the reverse solenoid of the 
main directional control valve. The pump stroke 
control circuit operates in the same manner as de- 
scribed for the forward motion of the traverse ex- 


FIG. 5. LOADED TUB from the pithead will move 
onto the traverser and hydraulically driven chain will 
move the tub to the tippler tracks. 


NOPAK Dual 4-Way 
is Main 
Air Control on 
““Modern”’ 
Cutting-Off Machine 


Modern Machine Tool Co., Jackson, 

Mich., uses the NOPAK Dual 4-Way 

valve as the “main air control valve” 

on its Cutting-Off Machine for these 
reasons: — 

1. It provides the necessary sequence of operation 
control. 

2. It is “easily mounted. . 
position”’. 

3. It directs air pressure either to part of the air 
system, or the whole system, as required. 

4. With valve lever at 45°, “the operator can set the 
tools, with a gauge, against the stock while it (the 
stock) is locked in the collet”. 

5. In normal running position with valve lever at 
90°, air is directed to other parts of system, while 
maintaining pressure on collet cylinder during cut- 
ting cycle. 

This application may suggest how you can use 
NOPAK Valves and Cylinders for effective 
control and application of fluid power in your 


. in readily accessible 


cept when it goes into deceleration, both valves B 
and C are deenergized so that throttle valve 1 con- 
trols decelerating speed on the return. Throttle 
valve 2 had controlled deceleration on the forward 
stroke. This change of control is necessary because 
in one direction the load is a full tub and in the 
other direction it is empty. 

This pump stroke system is extremely flexible 
and permiis automatic adjustment of pump output 
in a variety of patterns for any cycle of oper- 


ation. vvyv 


FIG. 6. PITHEAD and tippler are shown. Loaded 
tubs from the pithead move the traverser and over 
to the tippler. 


product, or in your plant equipment. For 
other suggestions see the NOPAK Application 


Manual. 
Write for Latest Shelf-Stock Listings 


GALLAND-HENNING NOPAK DIVISION 
2743 SOUTH 31ST STREET e MILWAUKEE 46, WISCONSIN 
Representatives in Principal Cities 


[ALVES AND CYLINDERS 


2 a DESIGNED for AIR and HYDRAULIC SERVICE am: 
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To preserve their quality and shape, and permit easy installation, 
50 Fiuoroflex-T spiral rings come snugly seated on supporting mandrel, 
secured with rubber rings at each end, and in a ‘‘telescopic’’ container. 








FIG. 7. TRAVERSER drive is powered by this trans- 
mission cireuit. The control on the variable volume 
pump is the key to proper speed regulation. 


—eniitemen nasties Millions in use 


STAR Hi-Lo oe wer verify high performance 








CENTRIC PUMPS 


Fluoroflex-T anti extrusion rings are pro- 
duced from virgin Teflon® powder under a 
strict quality control and inspection system 
approved by the USAF under MIL-Q-5923, Mil- 
lions of them are today contributing to more 
reliable functioning of “0” ring seals in both 
commercial and military aircraft hydraulic 
systems. 


Fluoroflex-T is processed so as to relieve in- 
ternal stress without creating porosity, This 
means maximum dimensional stability and ten- 
sile strength .. . which in turn assure optimum 
performance and service life. 


- With properties conforming to AMS-3651, 


ND OR FOOT OPERATED WITH Fluorofiex-T rings reduce friction, are entirely 
on S unaffected by any hydraulic fluid both physically 


EV R PEDAL 
SSRs leven S and chemically, and withstand up to 500°F, de- 


Two speed construction provides automatic change-over : 
during operating cycle from high speed low pressure to low pending upon operating pressures. 


ed high . 
Ris ee Complete range of sizes available for use with 


MAXIMUM CAPACITY 10,000 P.S.1. AN6227 and AN6230 series “0” rings. Send for 


Safety overload valves—Hard chrome plated pistons—Piston 
stroke 1'/2 inch—Oil capacity 150 cu in or larger—5 models: 
('’a"-%e"), (Y2"-1%4"), (Y"-1'"”"), ("NA"), (Ya"-2%4"). 
Special engineering counsel and proposals cheerfully 
submitted on request. Ask for Catalog #555. 


Representative areas available 


PLANT: RIVER GROVE, ILLINOIS 





== STAR JACK CO., INC. 


——— 420 LEXINGTON AVENUE, NEW YORK 17 
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data. 
®Fluorofler is a Resistofler registered trade mark 
for products from fluorocarbon resins Teflon is 
the DuPont registered trade mark fur its tetra- 
Jiucroethylene resin 


RESISTOFLEX 


CORPORATION 


Belleville 9, N. J. * Western Division: Burbank, Calif. 
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CONTROL VALVE DESIGN 





Continued from page 62 


itors the pressure drop across a fixed orifice, so 
that the metering plunger keeps the pressure drop 
across the orifice constant at all times. The type of 
valve which is probably best suited for controlled 
lowering is that which will allow the lowering speed 
to increase as the load is decreased. With this type 
of valve the orifice is decreased as the equilibrium 
pressure is increased, so that less flow occurs. 

For the tilting operation it is necessary to have 
complete operator control to ensure safety. Double- 
acting cylinders are used, since the hoist must be 
brought to gravitational center from both forward 
tilt and backward tilt. The mast may force the tilt 
cylinders to move faster than the pump is supplying 
oil, creating a void or pulling air into the cylinder. 
Either of these conditions will cause a mushiness 
or loss of control when the mast is again brought 
back over center. Such a condition will allow the 
mast to tilt without actuation of the control valve 
and can cause dropping of the load, particularly 
while tilting with the load high in the air. 

The design problems for tilt control are very 
similar to those for lifting, since smooth actuation 
and load holding characteristics are again needed. 
The problem of preventing cavitation in the tilt 


cylinders is being solved today in some installations 
by means of small orifices in the lines connecting 
the tilt cylinders to the control valve or by small 
orifices built directly into the hollow-plunger type 
valve. The hollow-plunger valve allows for unre- 
stricted flow into the tilt cylinder and restricted 
flow out. Fixed orifices incorporated into the lines 
provide restricted flow into the cylinder as well as 
out. This can be overcome by the use of a check 
valve with a drilled hole. The speed of tilting is 
slowed down providing better operator control. 

Unfortunately, the use of small orifices slow- 
ing down the tilting action means that the hydraulic 
pump must operate at full relief pressure during 
the tilting operation. A better method of preventing 
cavitation appears to be in the use of a counter- 
balance valve which operates so that the oil cannot 
escape from the cylinder any faster than the pump 
is supplying oil into it. Such a device allows the 
operator to control speed of tilt through control of 
engine speed or by means of the accelerator pedal. 
By use of the hollow-plunger construction such a 
counterbalance device can be incorporated directly 
within the tilt plunger. 


DESIGNING FOR HIGHER PRESSURES 

As pressures continue to increase, it is an advan- 
tage to reduce the size of the components. This in- 
creases the operator visibility and adds to the com- 


pactness of the hydraulic circuit. Since speed of 





~ Secret of Long Service Life... the _ 
Kep-O-Seal BLEXIBLE SEAL SEAT!" 


Absolutely bubble tight! An ingeniously protected O-ring (see 
photo) securely seals internal and external leakage. Extremely 
simple design without complicated, costly precision-fit parts. Dirt 
can't bother Kep-O-Seal Valves because the flexible seal closes 
around offending particles; no danger of permanent seat damage, 
No pressure at threads, no leakage nor weakness there. Long- 
lasting original O-ring (no friction, no wear) when finally replaced 
at small cost, completely renews service life. Stocked in 6 standard 
sizes of Dryseal pipe and JIC tube, in 12 connection combinations, 
Send for illustrated data sheet. 


KEPNER PRODUCTS COMPANY 
7321 West 59th Street ° Summit, Illinois 
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lowering must still be maintained, the oil velocities | NEVER BEFORE! 
tend to increase. As a result the pressure drops > 


through the system become increasingly important. 

As we attempt to force oil back to the tank at a =—such high-capacity trouble-free 
faster rate, the possibility of back pressure at the ’ 

main control valve housing is increased. This ex- 

cessive back pressure has a tendency to cause the 

control valve plungers to pop out since in many de- 

signs they are unbalanced axially. To solve this 

roblem, axially balanced plungers must be used. . 

When we increase to higher pressures it also be- in such small space! 
comes necessary to machine the lands, since any 

misalignment of the coring will cause annular un- 

balance and sticking. In addition, the problem of 

maintaining good timing and good throttling can 

be solved at higher pressures only by accurate re- 

lationships of the plunger shoulder to the core 

lands. With the use of machined lands, very accu- 

rate, short sealing land lengths can be obtained with 

the possibility of a shorter valve. 


POWER LOSS ACROSS THE VALVE 


Problems of pressure drop in the control valve 
become increasingly important because hydraulic 
horsepower loss across the valve is a function of 
both the flow in gpm and the pressure drop across 
the valve. The pressure drops which must be con- 
sidered are through the center bypass from the high 
pressure inlet to the cylinder outlet, and from the 
cylinder return to the low pressure outlet to the 


tank. With the trend toward higher pressures, the 

IC strai z ri ‘pe fittings « 

JIC Straight thread and O-ring type fittings and LEIMAN MODEL K 
the SAE flange connection must be considered. Y¥¥ 


3.6 ¢.f.m. displacement 


Weeacele aa. Aimee 
AIR PUMP » 
and MOTOR MODEL K-3 


7.2 c.£.m. displacement 


NATURAL | ee ae “ 
| g. Continuous Vacuum 1842” long—15” wide 
S-P-R-I-N-G-N-E-S-S 20 Ibs. Pressure 7” high 








. Ideal for packaging, printing, feeding, 
ASSISTED BY 
RADIALLY office, milking, aerating, agitating, 


SPRING LOADING 
— — chucking and other equipment. 





he new Leiman Integral Rotary Air Pumps 
permit more compact design for your equip- 
ment, plus the famous “‘lifetime’’ Leiman perform- 

SCRAPER - ROD, HYDRAULIC PISTON | ance. Features include steel blades with automatic 
I eNO EN SOE wing adjuster—noiseless rubber mounting—ball 
<W, further asst eding the part to satiefy \ bearing—fan cooling—automatic oiling—oil-free 


MIL-S-SO49, which is the sp cifi- 


y the Air Force, Naval Aviation and sil air—automatic thermal motor overload protection. 


¢ of two piece con- 


ed by 


ece construction to 


found in the single Write for folder and prices giving full details. 
Also get 16-page catalog showing other types and sizes. 


xtra dividends on the 


al scraper ring 


' h yer if 
assem ne or ine te e and overh / 
¢ ma facture any sty i 
Photostat roof of qualification and compliance with Specifica- a Q 
tion MIL-S-5049 will be furnished upon request. Prices better than Po) 
competitive. Deliveries prompt. Write, wire, or phone us. nc e r4 
4 "y - 2s 
Ji 


151 Christie St., Newark 5, New Jersey 
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HIGH TEMPERATURE FLUID, PACKING 
and OPERATING PROBLEMS 


VER 200 persons representing the Services, the 

leading airframe manufacturers and suppliers 
attended the fall meeting of SAE A-6 Committee, 
Aircraft Hydraulic and Pneumatic Equipment. The 
full agenda reflected the high temperature problems 
with discussions on high temperature fluids, pack- 
ings, high temperature hydraulic systems, filters 
and “O” rings. As has been the practice in the past 
several years, the pneumatic items were discussed 
first under the chairmanship of A. H. Hobelman, 
chairman of the Pneumatic Subcommittee; followed 
by system materials items when F. O. Hosterman, 
chairman of the Materials Subcommittee, presided, 
after which other items on the agenda were con- 
sidered by the Committee with B. R. Teree pre- 
siding. 

It was apparent that the number and importance 
of pneumatic items on the agenda has increased. 
The major pneumatic discussions were on MIL-R- 
8573 (Aer) Specification, Reservoirs, Air, Non 
Shatterable; MIL-P-5518, Pneumatic Systems, De- 
sign, Installation and Tests in Aircraft; and new 
MS 28889 Air Valve. 

MIL-R-8573, reservoirs, air, non shatterable: 
The Kidde representative presented the problem. 
Due to the fact that there are two air bottle specs 
(steel and fiberglass) and most bottles are furnished 
with drain fitting assemblies on one part number, 
a good deal of confusion has resulted. He asked 
approval of the Committee to propose a method of 


attachment of the drain fitting assembly to the 
bottle. The WADC representative reported on a 
proposed spec for fiberglass air reservoirs. The 
Committee agreed to ask WADC to issue this item 
an an AF spec. The chairman asked the Kidde rep- 
resentative and the Republic member to fill in the 
loopholes and to report at the next meeting. 
MIL-P-5518 pneumatic systems: The Kidde 
representative reviewed the tests conducted by his 
company on the standardization of high tempera- 
ture testing of pneumatic components. Following 
the procedure recommended by the hydraulic panel 
at the last meeting, tests were conducted at —65 F 
and 275 F. Three combinations of soak and high 
temperature cycling were run: (1) 75 hours soak 
and 20,000 cycles; (2) 6 hours soak and 15 percent 
of cycles at 275 F; and (3) 6 hours soak and 15 
percent of cycles at 225F. On the basis of the tests, 
he recommended that 10 percent of cycles be run 
at 275 F. 

On the question of overhaul periods, BuAer 
pointed out that practices vary widely from base 
to base. The TWA member reported that they have 
consistently enjoyed long service life. The commit- 
tee took no definite action on this item. 

Discussion developed the fact that ground charg- 
ing has been found inadequate for filtering and 
dehydration in some cases. A BuAer Materials Lab 
representative gave details of troubles encountered 
both with moisture and oil. The WADC representa- 
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Particularly when it comes to seamless steel tubing. For our modern, 
versatile plant is completely equipped to produce almost any type of cold 
drawn seamless tubing you may require—and produce it to your speci- 
fications. What's more, every Summerill tube is drawn to a smooth, bright 
surface, unusually free from pits, die scratches and scale—thanks to our 
step-to-step quality control and close inspection. 

Our research, production and sales service groups will welcome the 
opportunity to show you how you can make a better product at less cost 
with Summerill Seamless Steel Tubing. And it may surprise you to discover 
how quickly our closely knit organization can move from problem to 
production. @ Write today for free booklet listing typical sizes, 
shapes and specifi ations of Summerill Tubing. Address: 

Summerill Tubing Division, Columbia Steel & 
Shafting Company, Pittsburgh 30, Pa. 


District Offices 


BUFFALO * CHATTANOOGA « CHICAGO + CLEVELAND 
DAYTON «+ DETROIT « HARTFORD 


MILWAUKEE *« NEW YORK «+ PHILADELPHIA + PITTSBURGH 
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tive stated that 140 ground charging units (MC-1 
units with 10 micron filters and dehydration equip- 
ment) are in field operation and that a rework kit 
(Type 11C-1) also provides adequate filtration and 
dehydration. The committee decided that —65 F 
dew point was a necessity and that the difficulties 
were probably due to lack of maintenance. 

MS 23889, Air valve: The WADC member 
stated that this new air valve has proven inadequate 
for charging pneumatic systems. Considerable dis- 
cussion ensued on both a method and the equipment 
required to determine the location of leakage and 
the leakage rate. The WADC Materials Lab is work- 
ing on this problem. Comments from representatives 
of two of the airframe companies most concerned 
with pneumatic systems—Convair and North Amer- 
ican—established the fact that serious leakage prob- 
lems exist. The North American representative re- 
ported that flareless fittings had given the best re- 
sults. The che‘rman asked that an industry survey 
be made and reported back at the next meeting. 

The chairman distributed copies of an industry 
survey on pneumatic filters. Two types, —65 to 275 
F and 65 to 600 F, were covered. The crux of 
the discussion was on the degree of filtration. The 
chairman turned the problem over to BuAer. 
Materials: Major items discussed included pack- 
ings and backup rings in high temperature hy- 
draulic systems (275 F), equipment testing at 275 
F and MIL-P-5514, General Specification for In- 
stallation and Gland Design of Aircraft Hydraulic 
and Pneumatic Packings. 

A WADC representative stated that only one 
compound has been approved under MIL-P-18017 
(275 F hydraulic systems). He went on to say that 
an unexpected corrosion problem has developed. He 
pointed out that the magnitude of the testing prob- 
lem was staggering. Of a total of 1257 compounds 
developed for packings, 140 have been received at 
WADC. The lack of conformity among suppliers 
testing and the fact that the Services are not using 
ASTM procedures have added to the difficulty. No 
packing has passed the entire set of specification 
tests for —65 to 275 F operation. 

The North American member pointed out that 
typical flight testing was yet to be done. WADC is 
to continue their tests. On the basis of the discus- 
sion, the chairman will write a letter to SAE re- 
questing that airframe company testing be in the 

50 to 275 F range. The Parker representative 
mentioned that 80 to 85 percent of packings were 
for static sealing and suggested that static and dy- 
namic seal breakdown tests be differentiated as far 
as practical. The Republic member cautioned that 
the packings were the best that intensive research 
has come up with and that they go ahead and test 
and use the “O” rings since they had to live with 
the problem. The chairman summarized: the pack- 
ings are the best available; a committee letter will 
go to the Services asking leniency to packing manu- 


facturers during the interim period; and he asked 
that airframe experience be reported to the com- 
mittee. 

The Douglas, El Segundo, member distributed 
copies of an industry survey on the standardization 
of single turn scarf-cut backup rings. There was 
substantial comittee agreement on these rings (MS 
28782 and 28783, teflon). 

The North American member again reviewed the 
progress made by the high temperature panel, point- 
ing out that changes in ground rules had added to 
their difficulties. The spec on general components 
(MIL-H-19066, Aer) was followed as closely as 
possible. The BuAer representative pointed out that 
two additional specs on hydraulic control and check 
valves (V-19067 and V-19068) Aer, are available 
from the Technical Records Division, U. S. Naval 
Station, Johnsville, Pa. 

The realism of a fixed limit of 275 F was dis- 
cussed. The committee agreed with the panel defini- 
tion that 275 F should be considered as the maxi- 
mum stabilized temperature of the component. 
MIL-P-5514, Packing design and installation: 
The National Water Lift representative went over 
proposed modifications in this spec. The committee 
approved the removal of pneumatic packings from 
this spec, the shift of scraper rings to MIL-C-5503, 
Hydraulic Actuating Cylinders, the recommendation 
of a change in groove surface finish from 30 to 64 
and the side angle of the groove to 0-2 degrees 
(from 0-5 to 6-6 degrees). The chairman asked the 
National Water Lift representative to make these 
changes in the proposed revised spec and to circu- 
late the revision to the committee, airframe com- 
panies and others who asked specifically for them. 
High temperature hydraulic systems—400 F: 
The North American, Downey, representative re- 
viewed their experience and efforts to meet this spec 
(MIL-H-8446, High Temperature Fluid, —65 to 
100 F). One series of test were made with a modi- 
fied OS-45 fluid using neoprene W “O” rings. Bet- 
ter results were obtained with poly FPA rings. In 
both cases spiral teflon backup rings and solid metal 
rings were used on separate runs. 

The Republic member reported good results with 
teflon rings at 400 F but that they had experienced 
feathering out at 500 F. He reported that the best 
results at 500 F had been achieved with ceramic 
loaded teflon. Experiments with rectangular and 
triangular sections, 45 and 30 degree bases in the 
latter, indicated that the 30 degree base angle was 
much better than the 45 degree base angle and very 
definitely better than the rectangular. Republic 
tests also included piston rings. Although piston 
rings required large clearances very good results 
were obtained at pressures up to 3000 psi; there 
was practically no leakage at temperatures from 
room to 400 F. 

In answer to an inquiry why MIL-L-7808 fluid 
had not been used for systems in the 400 F class, 
the North American, Downey, member cited their 
early tests with this fluid. He stated that this fluid 
quickly and badly disintegrated at 400 F. The 


Hamilton Standard representative reviewed their 
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SOLENOID VALVE 


1. Absolutely tight seating on air or liquids 
2. Safe, positive operation 
3. Single or dual Solenoids — fer circuit design versatility 


4. Mountable in any position; 
operates up to 850 cycles/minute 


5. Simple design — easy maintenance 


Solenoid energized — energizing the 
solenoid raises the pilot core (PC) 
sealing the pressure inlet to 
chamber (A). (A) is exhausted and 
pressure at (Z) moves the valve piston 
to the right. Pressure on 
resilient inserts forces 
them against the 
metallic junction of 
disc and seat in an 
absolutely tight seal. 


= 
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Flow diagram of Single Solenoid Valve, Solenoid Energized 


Operating pressure applied to top 
of core pushes it off the seat, 
eliminating possible sticking caused 
by residual magnetism. Pressure 

is admitted to (A). While the same 
pressure exists on both sides 

of the piston, (A and Z) 

the area on the 

right is greater. 

The resultant force 

moves the piston 

to the left. 
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Designed to function perfectly at speeds far in excess of normal 
requirements, this new 4-way, poppet-type ASCO Valve makes 
possible a fresh approach to design engineering. It is especially 
applicable for punch presses, welding machines, machine tools, 
indexing operations, and air operated clutches and brakes. 

1. ABSOLUTELY TIGHT SEATING is assured — with no grinding, lapping or 
close adjustments. ASCO overcomes the leakage factor that was 
inherent in the earlier slide valves with a completely new design 
principle. Valves have been operated for many millions of cycles 
with no leakage on air! 

2. SAFE, POSITIVE OPERATION is provided by the unique pilot action, pop- 
pet-type construction and power operation in both directions; piston 
malfunctioning caused by residual magnetism or binding is elim- 
inated. No return springs are used; fluid pressure alone activates 
the valve. 


3. SINGLE OR DUAL SOLENOID VALVES in 3” to 1” pipe sizes. 
4. MOUNTABLE IN ANY POSITION, this valve will operate up to 850 
cycles/min. Available with standard, water-tight or explosion-proof 
solenoid enclosures; JIC construction is also provided. 
5. SIMPLE IN DESIGN, it has only two moving assemblies — the pilot core 
and the valve piston. Operating parts are accessible—NO SPECIAL 
TOOLS ARE NEEDED. 

There's one source that solves virtually any solenoid valve prob- 
lem — ASCO. Have the ASCO Engineer call — or write today for 
complete data on the Single and Dual Solenoid Bulletin 8344. 
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The Complete Line of 
Steel Fluid Power Couplings 


JIC Flare Tube — Pipe Threaded 
Flare Tube — Straight Thread ‘’O” Ring 
Flange Mounted — “‘O” Ring Seal 





G—Ball Check Valve 
H—Lateral Outlet Fitting 


A—JIC Flare Tube Fittings 
B—Manifold Fitting 
C—Needle Valve 
D—Pipe Nipple 
E—Flange Manifold 
F—Straight Thread, 

“O” Ring Seal Fitting 


I—Universal Elbow 
J—Dryseal Pipe Fitting 
K—Hex Reducing Bushing 
L—Swivel Elbow 

M—Barbed Hose Stem 


| 
You can depend on L & L's quality, availability, and 
selection of steel couplings for piping all industrial | 
hydraulic circuits. 
| 
| 


Distributors in principal cities 
Write for catalog No. 53 
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experience with 7808, stating that fluid character- 
istics varied considerably from one supplier to an- 
other and from one lot of the same supplier to an- 
other lot and that sludges and varnishes were 
formed. A WADC representative reported that 7808 
has been used successfully in systems to 300 F. 

A General Electric representative presented a 
suggestion to breakdown the range of temperature 
for high temperature hydraulic systems into five 
sections in an effort to standardize this very wide 
spec. The suggestion was in brief: 

(1) —65 to 275 F MIL-O-5606 

(2) 65 to 400 F MLO-8200 (OS-45, etc.) 

(3) —40 to 400 F MIL-O-7808 

(4) —65 to 600 F Silocones ? 

(5) 0 to 800 F Fluid X ? 

MIL-P-5516 Hydraulic packings and gaskets: 
The ASG representative reported that an ANA 
Bulletin on “Age Control of Hydraulic Packings” 
was now ready and was out for AF approval. Sec- 
tions of special interest to the committee are on 
rubber parts for hydraulic and pneumatic systems 
(MIL-P-1150 and 5516) and hose and hose acces- 
sories (MIL-H-5511 and 5512). 

The chairman of the “O” Ring Panel reported 
that the drawings on the D-ring had been completed. 
The drawings were accepted by the Committee. 
MIL-H-5440 Hydraulics systems: The Republic 
member outlined the progress made on the proposed 
revision of this spec. The Martin member, reporting 
on a survey, stated that the net result was no recom- 
mended changes. A representative of WADC re- 
ported that, due to the increased complexity of 
checking multiple hydraulic systems simultaneously, 
they were not far enough along to report. The chair- 
man asked for a report at the next meeting. 
MIL-F-5504, Hydraulic filters: The Martin 
member distributed copies of an industry survey 
summary on 2-5 micron filters. Comments were 
read and discussed. Because of the importance of 
this item, the chairman asked the Martin member 
to continue this survey with every filter manufac- 
turer interested as a member of the subcommittee. 

Filter life reported ranged from 25 to 150 hours 
—the range of 50-150 hours being reported for 
fighter aircraft. The longest life reported was 300 
hours for reservoir filters. The chairman asked the 
Services to continue to collect data. 

There was no agreement on the permissible con- 
taminant size for good system performance. 

At the request of the Douglas, El Segundo, mem- 
ber sintered bronze types of filters were discussed. 
Both the sintered sphere and the brazed screen types 
were discussed by the Services. An AF representa- 
tive stated that they have a contract for such testing. 
The chairman asked for a report at the next meet- 
ing. 

The Purolator member stated that the top limit 
of operation of the AN paper micronic filter ele- 
ment was 275 F. 
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MIL-H-8775, Hydraulic components: The 
chairman stated that the 275 F section of this spec 
was being prepared by BuAer and will be issued by 
them without a QPL. 

The Republic member, who conducted the orig- 
inal survey, reported a letter from CMAS regarding 
a suggestion for non-symmetrical design of compo- 
nents (valves, fittings, etc.). 

The North American, Downey, member, read a 
prepared paper, “Evaluation Methods for Aircraft 
Hydraulic Filters”. The paper treated filter capac- 
ity, gave examples of techniques of evaluating fine- 
ness of filtration and briefly described three meth- 
ods of efficiency evaluation. 

Several changes recommended by the Adel mem- 
ber in MIL-P-5517, Specification, Plastics Parts in 
Aircraft Hydraulic Equipment, were approved by 
the committee and forwarded to BuAer. 

A number of other items including pressure gages 
for high temperature work, tubing and fittings, 
bosses, self sealing couplings, environmental testing 
of hydraulic and pneumatic components, shuttle and 
fire all shut off valves were also discussed. 

Five new members have been added to A-6 Com- 
mittee since the last meeting: R. F. Stapells of Cana- 
dair, G. R. Keller of North American (Downey), 
K. W. DuBois of Douglas El Segundo, G. C. Newell 
of Boeing, Seattle, W. F. Talbot of Northrop and 
Carl Chambers of Douglas, Santa Monica. 

In closing the meeting the chairman stated that 
the next meeting of A-6 would be at the Conrad 
Hilton Hotel, Chicago, May 2-4, 1956. vvv 
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for control 
and 
conditioning 
of 
Compressed Air 


ARROW 


Autopneumatic Control Assembly 
or Individual Units 


Filters—Lubricators—Regulators—Water Traps 
Will reduce maintenance, repair and down time to 
the minimum for all Air Power Tools and Appli- 
ances. 
& 
Pipe Line Sizes: 44", 34", 2", %4", 1" and 
large capacity. 
Write for new CATALOG and Literature 


ARROW TOOLS INC. 


1902 $. KOSTNER AVE. CHICAGO 23, ILL. 
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CHECK 


Quality Check Valves 
of several types—ball, 
poppet, Hy-pressure, © 7 
Free-flow—all metals, ~ \ 
various portings, and 
pressures up to 3000 psi. 
Pipe and tube sizes up tol”, 


RELIEF 


In-line and guided pis- 

ton type Relief Valves, 

also Pilot Operated, with quick unloading 

and silent operation. Metal or rubber seal. 
1g” to %%” pipe or tube port con- 
nections. Various metals. 


PLUG 


Precision-made Plug Valves for 
wide general use in brass, alu- 
minum alloy, or stainless steel, 
\%” to 1”,+32° to 160°F. 
With Teflon plug, -—65° to 
250°F, without lubrication. 
Aluminum alloy or stainless 
steel. 


GLOBE 
AND NEEDLE 


Super duty shut-off valves, angle and 
offset, for up to 3000 service, 4%" to 1”. 
Also high pressure Needle Valves for 
10,000 psi. working pressure—proofed 
at 25,000 psi. One piece, stainless steel, 
4" to 14”, Teflon packing. 


LO-TORQ SELECTOR 


Directional flow control for serv- 
ice up to 6000 psi. Balanc- 
ing principle uses line pres- 
sure to make turning easy 
with short handle. 2, 3, 4- 
way, with various drillings. 
Side, bottom, and sub-plate 
porting. Panel mounting. 


Ask for new catalog, No. 654, 
showing, entire line. 


Distributors in principal cities coast t.. coast. 


CHECK REEF PLUG GLOBE NEEDLE 


mie & 4 


REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD «+ CLEVELAND | OHIO 
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your 
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problem? 


higher pumping 
speeds? 

tolerance of 
particle-laden 
liquids? 


peak suction for 


primary pumps? 


Roller Pump 


is unmatched for de- 
pendable performance 
on every one of those 


counts. 


Bulletin A-1330 has full 
write for it. 
The roller-rotor design 
easily handles particles 
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AVIATION HOSE and 
FITTINGS 


OBERT W. Phillips, tempo- 

rary chairman, presided over 
the SAE Committee A-3 fall meet- 
ing which was attended by more 
than sixty representatives of air- 
frame manufacturers, suppliers 
and representatives of the Serv- 
ices. 

Among the items given particu- 
lar attention were the new hollow 
forged fittings, surface defects on 
nose sealing surfaces, two new 
proposed specifications for air- 
craft fuel and oil system high 
pressure hose and changes in 
MIL-H-5512 hose assemblies. 
Hollow forged fittings: The 
Weatherhead representative dis- 
tributed samples of the new hol- 
low forged fittings. He reported 


that this forging technique saved 


an average of 42 percent of metal 
as compared to the conventional 
manufacturing technique and that 


| the hollow forged fittings had 
| been tested to 225,000 cycles as 


compared to the 80,000 cycles for 


| regular solid forged fittings in 


the Kraissl-50 


that would jam more | 


tightly-fitted mechan- 


isms—reduces cavita- | 


tion, allowing higher 
speed operation*—de- 
velops high suction 


characteristics. 
*Roller 


ony o 
placement designs. 


( KRAISSL« 


mechanisms per- 


than most dis- 


breakdown tests. Sizes up to —16 
have been hollow cast. 

A considerable discussion devel- 
oped with the distribution of a 
report on surface defects on nose 
sealing surfaces. The report dis- 


| closed that the surface finish of 


100 rms of the critical area has 
been satisfactory. The Convair 
representative objected that the 
report was superfluous since AN 


| fittings were giving way to MS 


specs. 


_ Fitting Materials: The Republic 


committee member suggested that 
stainless steel and titanium be 
added as recommended materials. 


| The WADC representative stated 


their position of avoiding when- 


| ever possible the use of stainless 
mit pe speeds with 


and other critical materials. He 


| also expressed their position that 


cadmium plating be avoided when- 
ever possible. A new nickel plating 
technique was reported as promis- 


ler report be given at the next 
meeting. 

Hose Specs: Copies of the two 
proposed specs: for Hose for 
General use in Aircraft Plumbing 
in Fuel and Oil Systems and for 
Lightweight Hose for General Use 
in Airframe Plumbing in the Fuel 
and Oil Systems were distributed 
by the Lightweight Hose Sub- 
committees. The lightweight hose 
spec was approved. Discussion on 
the high pressure hose centered 
around the permissible ID. The 
concensus of opinion was that a 
larger 1D would be necessary. 

On the MIL-H-5512 Hose As- 
sembly specification, not enough 
answers had been received from 
the airframe industry for commit- 
tee action. In the meantime, MIL 
specs 8788, 8789 and 8790, cover- 
ing the same ground as MIL-H- 
5512 but with corrections incor- 
porated, would be in use. The 
WADC representative reported 
that the revised MIL-H-5512B 
would be issued in 30-60 days. 

Two items were devoted to tef- 
lon hose. Two sizes of low pres- 
sure teflon hose had been pro- 
posed by hose manufacturers. One 
series: 

—4 3/16 

—6 5/16 

—8 13/32 

—10 1/2 

—12 5/8 
was approved for coordination. 

A WADC representative pre- 
sented the results of tests with 
high pressure teflon hose. The 
tests were conducted with OS-45 
fluid at 400 F and an ambient 
air temperature of 425 F. Speci- 
men hoses were run 125,000 cy- 
cles. Hoses which successfully 
completed this test were then cold 
flexed. At present teflon hose is 
approved only for synthetic oils. 

Additional points on hose were 
discussed. The proposed tests for 
rubber bonded spiral hose were 
not conducted because a satisfac- 


ing. The chairman asked that a ful- 
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2 CUSTOM BUILT AT MASS PRODUCTION PRICES 


Sur 10 years experience in filling the needs of Aircraft @ EXTERNAL Hos built-in adjustable relief valve, set 
and Heavy Industry for Hydraulic Equipment have led us to ~ CAP at 1000 PSI with a spring loaded neutral 


——— 


the engineering and development of this all new line of f position. Used for controlling (1) double 

Industrial Hydraulic Cylinders. Designed especially to meet the action cylinder of the types shown in this 
most rigid requirements of industry. All are double action withrugged advertisement, Can also be mounted in 
stee! construction throughout. Mode to take pressures up to 1500 PSI series, Has 3/4’’ standard pipe 243 


a 
~— 


and 3000 PSI. Utilizing standard ‘0’ rings with leather back-up rings inlet & outlet ports. 1/2’’ pipe 
on the 3000 PSI types. Have male clevis mounts on both ends, thread cylinder port. Shipping 


: a) 
We cre also equipped to Custom Manufacture to your specifications. weight 10-1/2 pounds. ..... 


Write us Today for further details or expert advice on your problems. 
PART NO. STROKE SHAFT PSI Type of CAP THRUST 
PH34E 4” 1-1/8" 1500 | External Threaded 10,500 Ibs. 
PH36E é ’ 1/8” 1500 ” ” 1 


PHE| 8” 1-1/8" ” ” 4 a | 











PH312E 12” 1,178" aillee > : WEW- HEAVY 
PH34! 4” rive" In serte . 
PH38I + 9 1-178" " 0 | H#VYORAULIC CYLINDER 
PH45E 5" 1-1/8"" External Threaded ‘ . A rugged, heavy duty cylinder, All steel 
PH46E 6” 1-1/8" ms i 8 : construction, Double action. Has 7" bore 
PH48E 8” 1-1/8" . 13’’ stroke. 24" steel shaft, ideal io 
PH410E 10” 1-1/8" . use in hydraulic presses, leveling ramps, 
PH412E 2”" 1-1/8" . hydraulic tail gates, industrial 
PH4SE3 5" 1-1/2” 5 . machinery, road machinery, etc. 95 
PHASER 6” 1-1/2” oe Shipping weight 180 pounds. .. —_ 
create coe rey a . GB-8~ 25 TON HYDRAULIC CYLINDER 

» 7 Same as above except has 8”’ bore, 15”" 
PH4I2E3 12" 1-1/2" . stroke, Will give 50000 Ibs. . 
PHS18! 18”" - aie Inserted 59,250 Ibs. thrust ot 1000 PSI. 00 
PH5241 24" 2” - “ —_ 

Shipping =e 185 Ibs. 

. oom 


tll i i i i 





PHS30! 30” 2" ° pe 
PH636E 36" a External Threaded | 86,625 Ibs. 
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, $s 
v Here is a rugged 10 TON 
: Arbor Press you can use 
SPECIAL : “poe Bt Se BI eRe OCS or ee ft in the shop or take with 
be, a Ase etree FO - __ St you on the job. Has sturdy 
ol S = % frame of 4” welded 
SURPLUS MVD. CYLINDERS . 
Gov’t Surplus Bargain. Produces up TELESCOPING HYDRAULIC CYLINDER : channel iron, Press 
_* : ~ ; sit has 4-1/4" stroke 
to 40,000 Ib. thrust with a 3000PS! Thrust shaft is in two stages. First stage extends 39°’ — the | = 21/2" diencter ron, A 
line pressure. May also be used os second stage extends 18’". Each stage works seperately. The 00 + & patlerknd er = aes the 
a low pressure air system cylinder. overall length eye-to-eye is 61)4"’. Inner shaft is 2-3/4"" dia, -_) pisten in se tw fy 
Has a 4” bore, 18°’ stroke, 30)4"’ outer shaft is 34"’ dio. Bore is 44"". Ports are 1/2” AN pipe. Platform is adjustable 


length. Part No. 29. New & Used, - AiR ASSOCIATES Li Has positive power Hand 
GSB 02928 | Al HYDRAULIC TEST STAND N\, Boome new p00 


: Electric motor driven type. Has a 2500 PSI 
Part No. 27A. Finest Surplus. d t Hydreco Pump which ph th up to 10 GPM. 
rer aoe ate 1500 PSi-Hes nae : — Powered by 15 HP, 3 phase motor using 220/ 
I a. by ta -5/8"", shaft i 4 440 volt, 60 cycle current. Unit hos selector valves, vi KERS 
Pete Ve" AN ple pipe 352 ’ ~ pressure gouges, flow meter, reservoir, heat exchanger HYDRAULIC 
7 : and filter pressure regulator. Mounted on steel frame. TRANSMISSION 
“ae? COST GOV'T *! Has work bench, flourescent lights and hand operated, 
Port No. 27B. Similar to above. Hm APPROX. $6000 high pressure pump for testing to very high pressures, Self-contained, constant torque at all 
_ — to — PSI. = % s Overall size: Bf. long x7ft. highn4 ft, deep. speeds withvariable volume, reversible 
4 internal s e cushion in mK: ist . “ : 
directions. Bore 3-7/8", stroke HYD. TEST STAND- Same as above but has a Reeves YSIS aati oe 2 LP. prea named 
23”, shaft 1-3/8", _ variable speed reducer to control the pump output as desired. dash pot for smooth control, Power 
to-eye length close 5 output RPM is 0 to 1/3 input RPM in 
is 40-3/4"". Ports ~G5° ’ SOR LD NYO: PUMPS & MOTORS hoh dbestlene. Input RPM 1800 con- 
1/2”’ AN pipe... , . PU tinuous, 4000 intermittent, Ideal for 
Made to top Aircraft specifications. RPM shown below is the Lathe ' 
p a3 ; recommended maximum for constant speed, Quantities limited, athes, Duplicator set-ups, 
‘art No. 27C — Similar to 27A above. HYDRAULIC PUMPS PRICES Conveyors, Drives, etc. .. / -_ 
Take up to ~ 4 aot +2 Port No. Cu in. perrev. GPM PSI RPM [~ NEW }USED 4” SPLINE SHAFTS for input ond 
bore, 23” stroke 45% PF9-713-20BCE ~410 5.3 $920.00 power take-off on above, $2.50 pair 


shoft, 34’ closed Igth, ‘ 
1/2"” AN pipe ports. ONS = 5.3 $24.50 | ——" 9 INPUT & TAKE-OFF PLATE ASSEM. 


PF9-2713-10Z 208 2.7 $29.75 | $22.50 all ny 
HVO. HANO PUMP “R? PF2-713-258CE “507 6.5 $32.50 | $22.50 high treed teaon ond 0g 


PF50-3915-30YG 1.520 19.7 3000 — | 200.00 1/2" keywoy shoft. Per Set 


5 HYDRAULIC MOTORS 
122 MF9-713-15A 310 4.46 1000 3750 — | $18.50 00 HYO. PUMP 


MF9-713-30BCF .600 9.75 1000 3750 $37.50 A geor type punp. Will 


- . i i oo - deliver 2GPM at 1500RPM 
Top condition. Has operating pressure M7 13-2500 F 307 8.25 10003750 with 1500 PS! — delivers 


xi 1s00 PSI. Copscity 1 15c0-i=. | STRATO POWER HYDRAULIC PUMPS pemeerat 6 GPM ot 4200 RPM with 
per complete cycle. Designed and built to finest aircraft specifications. neg 1500 PSI. Has .375 cu. in. displace- 
| me ment per rev. Ports ore 3/4% 
# PARTNO | GPM Pst | RPM PRICE EA. a standard pipe. 5/8” mole 
We stock a complete line of Hyd- 33 1400 3750 - — ff spline drive shaft, 4° pod 
































raulic Tubing and Hose os well «s la ’ 
all types of fittings and hardware, poey a 4500 . a i # mount. In good condition. 
NOTE: Items shown here ore only « 


Send us your requirements. 
Order from this Ad. Pay by Money Order or Check. P.0.s = small port of our tremendous stocks. 
a / j from well rated D&B firms. 1/2 Dep. with C.0.D.s. Prices F.0.8. We hove over 100,000 Hydraulic 
; p) Cylinders in 106 sizes and types. 
2263 E. VERNON AVE., DEPT. AH-i2LOS ANGELES 58, CALIFORNIA Also oll type Valves, Pumps, Motors. 
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a by more 


. | 
than a century's experience || 


BRITISH 
Hydraulic Plant 








& Equipment 
| LEAD THE WORLD 


Particulars of Members 
and their Products 
will appear in 
a future announcement. 


The 


Hydraulic Association 
of Great Britain 


i] 


. 
94/98 Petty France, 
London, S.W.1. England 
Telephone: Abbey 1845. 


|| Cables: Crusade, Sowest, London | 





TRUE- 
TRACE 


HYDRAULIC 
TRACER 
CONTROLS 


SS 
Application 
Engineering 
— Installation 


S, 


Tomorrow's Tooling 
Techniques TODAY! 


Specify machine tool application 
when requesting informative 
literature. 


TRUE TRACE SALES CORP. 


EL MONTE 6, CALIF. 





Call Collect 3-476! 
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tory synthetic bond had been de- 
veloped. Tests conducted by the 
Materials Laboratory, WADC, on 
sizes —10, —16 and —20 of poly 
FBA hose were reported. Low 
temperature to —10 F were run. 
The condition of the hose after 
high temperature tests was con- 
sidered not good. Further testing 
is in progress. 

The ASG representative _re- 
ported that they are now review- 
ing industry comments on MIL-H- 
5511 Hose Specification and Hose 
Assembly Specification. The re- 
vised specification is to be pub- 
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lished shortly. 

The Weatherhead representa- 
tive reported that the flareless fit- 
ting torques for hose assemblies 
are about ready and will be dis- 
tributed for comment very shortly. 

The United States Rubber rep- 
resentatives reported good initial 
results on their survey of impulse 
test equipment and that data 
would probably be ready for re- 
porting at the ntxt meeting. 

The next meeting of A-3 Com- 
mittee will be held on April 30, 
1956 at the Conrad Hilton Hotel, 


Chicago. vvv 


PUMPS and MOTORS 
for JET AIRCRAFT 


_peregeetey on high tempera- 
ture, high capacity hydraulic 
pumps and pump reliability were 
featured at the SAE A-6C Sub- 
Committee, Hydraulic Pumps, 
Motors and Air Compressors, 
meeting in October. Over 100 
representatives of major airframe 
companies, hydraulic component 
manufacturers and the Services 
were present when Chairman J. A. 
Mileti called the meeting to order. 
Packing problems: The New 
York Air Brake member pointed 
out the two limiting factors of 
high temperature pump operation: 
(1) the critical problem of pack- 
ings and; (2) the unavailability 
of suitable hydraulic fluids. He 
stated that pump packings, not 
shaft seals, was the most critical 
limiting factor; the best fluids 
tested had a breakdown life of 
only 100 hours at 400 F. The 
Hamilton Standard member re- 
ported fluids as their big problem. 
He went on to say that they had 
eliminated packings with any type 
of elastomeres and that several 
new aluminum alloys had been 
tested as pump parts. A difficulty 
disclosed was the low tensile 


strength at 400 F. He also re- 


ported that the small clearances 
of pump parts became critical at 


The Vickers member reported 
trouble with elastomeres, stating 
that approximately 70 percent of 
troubles developed were with 
seals. 

The Bendix Eclipse representa- 
tive reported that packings broke 
down quickly in a pump using 
MIL-F-7808 at 350 F. He re- 
ported the oil was in bad shape at 
the end of the test. The General 
Electric member reported that 
bearings had a tendency to “walk 
around” at 350 F and that the oil 
life was short. In their tests elas- 
tomeres have been eliminated as 
seals; their most recent testing has 
been with stainless steel gaskets 
and metallic “O” rings. Both flu- 
ids used, MLO 8200 and WADC 
8515, have stood up well. The 
Bendix Hamilton member reported 
good results with a small capacity 
pump (.2 cu/rev and operation at 
5000 rpm) with controlled calrod 
heating. The pump ran 15 hours 
above 400 F, and one-half hour at 
570 F with metallic “O” rings. 
Pump break-in tests: BuAer 
reported that conformance to spec 
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NOW AVAILABLE 
™ MASTER CATALOG 


of Fluid Power Products 


ORDER YOUR COPY TODAY 





Alphabetical Index of Products and Manufacturers, Every Rg ae ye and Technical Data Section. This valuable section 
manufacturer is listed under each product or service he Is ited with the practical requirements in mind of the de- 
makes or renders, with full addresses and cross references to signer, application and operating personnel in the major indus- 


tries using fluid power circuits. A section on Basic Data includes 
"| specimen pneumatic, hydraulic and electrical diagrams; Fluid 
, Power Circuits; pipe and tubing selection tables; charts of hy- 
draulic fluid characteristics; graphic solution charts and funda- 
mental formulae for selecting components and building circuits, 
etc. 

There are separate sections covering major components of hy- 


Catalog page numbers. 


Catalog Index Manufacturers OutletsCatalog sheets with Spe- 
cial emphasis on specification and user data. A complete index 
to catalogs PLUS a list of all sales outlets—branch offices, field 


engineers, dealers and distributors. The first reference of this draulic and pneumatic circuits—pumps, valves, cylinders, pack- 
kind available to the Fluid Power field. The section is ing and fluids, as well as control units and accessories. 
thumb-notch indexed for quick reference. A separate Table of Contents for the Engineering and Technical 
Data Section is designed to make this data of maximum use- : 


fulness. Thumb-notch indexed. 

Trade Names. This section enables a buyer to locate a 
manufacturer and his specification sheets, if he knows the 
trade mark. Thumb-notch indexed for easy reference. “Where to Buy Locally” A local buyer's guide or “yellow 
pages” type of listing of independent outlets, dealers and distrib- 
utors, listed alphabetically by city and state. Properly arranged 
and indexed, the prospective buyers can identify their local 
source of procurement with minimum of motion. 


Order Your Copy 
Today 
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Good Relief Valve For Low Pressure 


10 To 500 P.S.I. Oil 


recs srk 


Spring Loaded, 
Guided Piston Type 


ew 


Designed For 

Continuous Operation 
For systems where pressure is 
regulated by spilling over the 
relief valve. 
®@ Long Life—hardened steel parts 
@ Quiet—no chatter or rumble 
@ Dependable—will not stick open 


Pressure 
Port 
Pressure Adjustment 
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Write or phone Mentor, Ohio, Blackburn 5-2625 for complete specifications. 
Manvfacturers of Hydraulic Valves and Devices 


Relief Valves * Check Valves * Restrictor Valves 
Needle Valves * Pilot Check Valves * Special Valves 
Pressure Compensated Flow Regulators 


luid 


ontrols, 


FE 


inc. 





1284 N. CENTER STREET + MENTOR, OHIO 


Hydraulic 
CYLINDERS 


to specification 


T your service — since 1918 — the 

uN most modern machine tools to 

handle up to 15” I. D., including the last word in 

honing equipment and the most accurate of precision 

gauging equipment. Everything we do is to specifica- 

tion. Expanded facilities permit prompt delivery of 1 or 
1000 pieces in any material desired. 


Call Erie 2-5664 - Send specifications Lo 


AMERICAN HOLLOW BORING COMPANY 
1954 Raspberry St., Erie, Pa. 
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AVIATION FD 


MIL-P-7740, Pumps, Hydraulic, 
Power Driven, Variable Delivery, 
has not proven adequate to insure 
satisfactory pump operation in 
naval aircraft. They distributed a 
chart indicating that half of 665 
pump failures (1950-1953 and 
January-June 1955) occured with- 
in 125 hours and suggested that 
pump suppliers make a 25 hour 
break-in test before delivery. 

The New York Air Brake mem- 
ber stated that, while they were 
willing to run a break-in test, he 
questioned whether this was an 
effectual approach. A Vickers air- 
craft representative quoted an un- 
usually high reliability test on 
3500 pumps in a leading airline 
operation, where 1,900,000 pump 
hours gave a reliability of 99.8 
percent over a five year period. 
Several builders of military air- 
craft pointed out that pump op- 
eration in military aircraft is 
much more severe than in airline 
operation and that airline figures 
would not apply. The Lockheed 
representative suggested that the 
big stumbling block was the large 
factor of ignorance—the difficulty 
of learning exact operating infor- 
mation. 

The chairman asked that the 
New York Air Brake and Vickers 
members confer with BuAer in an 
effort to secure more exact infor- 
mation on pump failures and then 
report back to Committee A-6C. 
MIL-P-7740B Variable Deliv- 
ery pumps: Two proposed revi- 
sions to MIL-P-7740 were re- 
viewed. The New York Air Brake 
member reviewed the problem of 
pressure vs flow rate. 
was 





transient 
After some 
agreed that .05 sec recovery and 
one second for a complete cycle 
was satisfactory. 

AND-20000 series standard 
drives: The Pratt & Whitney rep- 
resentative reported that the tab- 
ulation of the 8000 rpm accessory 
power drives, worked out at the 
AE-1 Accessory Drive Panel in 
May would be ready in January, 
1956. He also reported on the 
AND-10050 bosses which have 
been made with unified threads. 
He reported that his and one other 
major engine maker were still en- 


discussion it 
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countering leakage trouble. The | 
Lockheed representative expressed 
dissatisfaction with the bosses. The 


chairman turned the problem over i 
to the A-6 Committee. 4 a 
MIL-M-7997 constant displace- <_< ’ i 

ment motors: The Vickers mem- | 

ber distributed copies and dis- 

cussed proposed changes worked | i Pebatelatel.| Pel aiat a you 

out with the Lockheed represen- | ‘ 

tative. Two important changes 


were proposed: (1) the stalled | P - 

torque requirement, (2) the addi- [eye quality OF ales 
tion of reversals under load to the 

endurance test. The stalled out- . 

put torque was proposed to be | fe | fe | b| f 

measured with rated inlet pressure, | = o} = Nn a y U al ©) rm, 
0 psi gage outlet pressure and 0 | 

psi gage case drain line pressure ° ° 

at 36 equally spaced positions on fe | | fe | t I 

the nce shaft thin one revolu- e ivere on ime . 
tion. The minimum torque re- 
quired to move the torque arm 
from a stalled horizontal position 
was specified in relation to a 
torque table. On the endurance 
test the committee decided, after 
discussion, to revise the time re- 
quirement to include 50 hours of 


Here’s the way National insures uniform high 


reversals (at a high rate to get a 


wr . . . 
large number of reversals). The quality in National O-Rings: 
\ rege a an was directed to All ingredients are of highest quality, carefully inspected before 
make these changes. , . ° . 
_ compounding. Compounding is done under strict controls to 


No satisfactory solution has . . TT 
| found f MII Le Of 6 \ Ai, insure absolute uniformity of batches. Molding is done on mod- 
veen found for ~L-6O086A, Air . : 

' ee -— i , ski y s in O-Ring manufacture. Rings 
Compressor Lubricating Oil. ern equipment by skilled veterans in ( Ring manufa ing 
P : , are given a complete precision trim, then complete inspection. 

mp 2 air-oi . , ‘ , : : 

ump operation with air-oil Every precaution is taken to insure that no O-Rings with cuts, 
mixtures: A General Electric , 
scratches or mold defects are shipped. 

A complete line of industrial O-Rings, including the new 
small cross-section rings, is available for prompt ship- 
air and dissolved air in hydraulic ment from convenient warehouses. Prices are most 
fluids. The Lockheed representa- competitive. Call the nearest National Applications 
tive reminded the committee that Engineer and prove this to yourself! 
at least five percent of entrained 


(Gas Turbine) representative re- 
viewed difficulties in determining 
the difference between entrained 


air has always been present and 3% ely, 

that everyone has been living with re —\--e-—\- E42) ra 
this problem. The Convair repre- 4 NAis NA 
sentative stated that entrained air of | OIL & GREASE 37.183 
was critical on servosystems. The 

chairman decided to set up a short is ae, 
paper on entrained and dissolved ial 
air for the next meeting. The as- ied 

signment will be made later. NATIONAL MOTOR BEARING CO., INC. 


Three new members have been GENERAL OFFICES: REDWOOD CITY, CALIFORNIA 
added to the A-6C Subcommittee PLANTS: REDWOOD CITY AND DOWNEY, CALIFORNIA; VAN WERT, OHIO 


since their last meeting: L. D. 
Savage, Cornelius Co.: L. = Stov- Curcaeo, ILL. Room 462, McCormick Building, HArrison 7-51638 
. . CLEVELAND, O. 210 Heights Rockefeller Bidg., YEUowstone 2-2720 
ke, Lear Romec Div. Lear, Inc. ; DALLAS, TEXAS 30% Highland Park Village, JUstin 8-8453 
and » o E. Doherty, Hamilton DeTrRoiT, MICH. 13836 Puritan Avenue, VErmont 6-1909 
Standard. : Downgy (Los Angeles Co.), CaL., 11634 Patten Rd., TOpaz 3-6166 
’ INDIANAPOLIS, INDIANA . 2802 North Delaware St., WAlnut 3-1535 

The next A-6C meeting will be MiLwauker, WIs. 647 West Viryinia Street, BRoadway 1-3234 
held at the Conrad Hilton Hotel, Nuwark, N, J... Suite 814, 1180 Raymond Blvd., Mitchell 2-7586 
= M: >] 1956 Repwoop Ciry, CALIF. Broadway and National, EMerson 6-3861 
Chicago, May 1, 1956. vvyv Wronrta, Kansas 519 South Broadway, WIchita 2-6971 
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synthetic lubricants 


Celanese CELLULUBES have been developed to 
meet the pressing need for non-carbon-forming lub- 
ricants that are both safe and efficient. 

These synthetic lubricants are phosphate esters 
straight chemical compounds controlled to specifica- 
tion viscosities. They have excellent lubricity .. . 
are non-corrosive, non-reactive, non-oxidizing in air 
compressor service. 


CELLULUBES are non-petroleum oils. They greatly 





Celanese Corporation of America, Chemical Division, Dept. 588-L 
180 Madison Avenue, New York 16, N. Y. 

Please send me sample and technical bulletin on Cellulube fire- 
resistant Synthetic Lubricants for air compressor service. 
NAME 
TITLE 


COMPANY 


ADDRESS 





city 


+ 








CELLULUBE's 


in controlled viscosities 


reduce the formation of carbon deposits, a prime 
source of air compressor explosions and fires. 

CELLULUBES have been job-tested for 3 years in 
actual compressor installations. Evaluate them in 
your own operation. Use coupon below to order 
samples and complete technical data. 


Celanese Corporation of America 
Chemical Division, Dept. 588-L 
180 Madison Avenue, New York 16, New York. 


*Reg. U.S. Pot. Off. 





~-- AN AH STAFF REPORT.... 





With three technical sessions going on concurrently 
at the 11th annual meeting of the National Conference 
on Industrial Hydraulics in Chicago, October 27 and 
28th, APPLIED HYDRAULICS sent three editors to 
bring back ideas from all the meetings. In the October 


1999 
NCIE 


issue of AH, the complete program and abstracts of 19 
of the 20 technical papers presented at the conference, 
were published. If you want complete copies of any of 
the papers write to the NCIH Conference Secretary, IIli- 
nois Institute of Technology, Chicago, Illinois. He may 
have individual copies of the paper you want, and he'll 


also tell you how to order a copy of the conference pro- 


e@ What the NCIH does: 
There’s more to the NCIH than 
the very important annual two day 
conference. Illinois Tech’s Dean 
R. G. Owens told about the educa- 
tional program sponsored by the 
NCIH. So far, non-credit courses 
at the maintenance and sales level 
have been sponsored. Starting in 
February, a 16-session evening 
course, “Introduction to Oil Hy- 
draulic Power”, will be offered. 

Dean Owens asked, “Should 
courses at a high level be offered 
to graduate students and to men 
from industry?” Would engineers 
in industry attend an intensive 
“short” summer course tailored 
for the component and systems 
designer ? 

There is also one graduate fel- 
lowship presently sponsored by 
NCIH at Illinois Tech. The sub- 
ject’ of the fellowship thesis is 
“Electrical Analogies to Oil Hy- 
draulic Circuits”. When it is com- 
pleted, this thesis will be available 
to conference members. Enough 
money is available so that next 
year two fellowships in oil hydrau- 
lics will be offered. 


@ Use a computer? The job 
which electronic analog compu- 
ters can do for designers of fluid 
power systems was discussed in 
the first session of the conference. 


Sane Circle 20 


ceedings to be published early in 1956. 


Remembering the pain with which 
we parted with $15.00 for our first 
good, second hand, log log slide 
rule, for courses at good old Case 
Tech, we could appreciate that au- 
tomatic computers have come a 
long way. Along with the cost 
problem, there’s one other very 
important comparison between our 
slide rule and the computer—to 
get a good answer, the right fig- 
ures from a proper equation must 
be fed into the computer. Carry- 
ing the analogy between our slide 
rule and computer one step fur- 
ther; the value of each lies in its 
speed, accuracy and simplicity of 
changing parameters as compared 
to longhand mathematics. 


@ One important byproduct 
of the analog computer is that the 
engineer can “feel” the problem. 
Mechanical, temperature, hydrau- 
lic and other variables are pro- 
duced as voltages and these can 
be changed by setting potentiome- 
ters. The engineer can easily 
change the conditions of the prob- 
lem and study it at various stages. 


e Computer limitations: Each 
unit has built-in errors which must 
be understood. Certainly the use 
of a computer forces careful for- 
mulation of a problem. Gerhard 
Reethof, who has recently left the 


MIT faculty to join Vickers, Inc., 
analyzed a typical metercut circuit 
showing how to setup the equation 
which the computer is asked to 
solve. 

Partial differential equations are 
still a knotty problem for analog 
computers. J. D. Strong, Prince- 
ton Computation Center, explained 
that methods are in use for their 
solution, but the equipment is still 
expensive. Mr. Strong and H. M. 
Martinez, U. 5S. Naval Post Grad- 
uate School, described actual con- 
struction and operation of com- 
puters. 


e Hydraulics on automobiles: 
There’s no question about the use 
of hydraulic pressure to power 
passenger car brakes, steering and 
automatic transmission controls. 
These three operations appear to 
be the only ones about which 
there isn’t too much controversy. 
Discussion of the two papers pre- 
sented at the automotive session 
indicates that proponents of hy- 
draulic power for fan, generator, 
and air conditioning drives, win- 
dow, windshield wiper, seat posi- 
tioner, and convertible top oper- 
ation are going to have to work 
hard and fast to develop accept- 
able circuits. 


@ Cost and service require- 
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ments appear to be the big ob- 
stacles. John Lauck, Pesco Div.. 
whose paper was titled “Central 
Automotive Hydraulic Systems” 
indicated that many problems re- 
mained to be solved to get a prac- 
tical central hydraulic installation. 
rhe possibilities of applying oil 
power for all devices is remote. 
Application for some devices may 
be chosen and certainly offers ad- 
vantages. For example, a hydrau- 


JOY 


SURGEPRUF 


HYDRAULIC HOSE AND 
RE-USABLE COUPLINGS 


3 big Advantages for Your 
Hydrauhe Assembhes 


PERMITS THE USE OF MORE ABRASION-RESISTANT, 
RUBBER-COVERED HOSE 


Continued 


lic generator drive would permit 
location at any point away from 
the engine. A fan drive with a hy- 
draulically operated, temperature 
responsive clutch is in development 
on some models. 


e Pump for automotive hy- 
draulies is a critical factor. A 
fixed displacement unit gives poor 
efficiency over the required speed 
range. The answer is between a 








Insure longer wear in your hydraulic hose assemblies 


circuit using a fixed delivery pump 
and accumulator, or a circuit us- 
ing a variable delivery pump. It 
was reported that a servo con- 
trolled, pressure operated, vari- 
able displacement pump has been 
developed for these circuits. Its 
design is still under wraps. 


@ Suspension systems: With 
cars getting lower and closer to 
the ground, the designer of sus- 
pension systems is being hard 
pressed for space. D. W. Lipp, 
Monroe Auto Equipment, de- 
scribed a compact air-hydraulic 
system. One of the difficulties here 
is the need for an engine mounted 
air compressor. It adds one more 
device to the increasing maze of 
components under the hood. This 
suspension system does offer supe- 
rior riding comfort. Why haven't 
air springs been used for years on 
passenger cars as they have been 
on trucks and buses? Probably 
because there’s no pay.sad prob- 
lem on a passenger car, and also 
cost and space limitations have, 
up to now, made this system ob- 
jectionable. However, there is in- 
terest from all suspension design- 
ers because the air hydraulic sys- 
tem holds the possibility of a bet- 
ter product, it may have sales 
value, and cars are getting lower 
every year. The key to its success 
may lie in its ability to provide 
automatic height control. As an 
afterthought we can't help but 
wonder how the torsion bar sus- 


—and at the same time, save assembly time by avoiding 
old-fashioned skiving. joy Surgepruf re-usable couplings 
make both advantages possible. Their exclusive ““double- 
wedge" grip lets you use tough, abrasion-resistant, 
rubber-covered hose instead of the braided type— 
without any need for skiving the hose at the connection. 


NO SPECIAL ASSEMBLY TOOLS REQUIRED 

You need no mandrels or other special tools to make 
up Surgepruf assemblies. No extra expense or special 
technique is involved. 


CAN BE RETIGHTENED WHEN LOOSE ON THE HOSE 


Machine vibration or hose flexing can loosen any 
hydraulic coupling on the hose in time, but Surgepruf 
Couplings can be easily, quickly retightened on the job 
to stop a leak—another exclusive feature. 

Surgepruf Hose Couplings are made to JIC Standards. 
Assemblies are available in many sizes and lengths, and 
in both single and double-wire reinforced types for 
medium-high and high pressure service respectively. 
Joy Manufacturing Company, Oliver Building, Pittsburgh 22, Pa. 


pension compares. 


@ Pump control: There's great 
interest in circuits and instrumen- 
tation to automatically control 
pump delivery for speed regualtion 
of the work load. Milton G. Malm- 
quist, Minnesota Mining and Man- 
ufacturing Company, told about 
their development work on drives 
for processing their tape products. 
Their circuits use a variable dis- 
placement pump supplying a fixed 
displacement motor. The aim is to 
eliminate slackening and tighten- 
ing of the web due to speed 
changes of the processing rolls. In 
these circuits there is one master 
drive; the rest are slaves which 
respond to changes of the master 
to maintain synchronization or 
some fixed speed relationship. 
Drive stability and proper re- 


Get complete data on Surgepruf: 
WRITE FOR BULLETIN H-100b 


Consult 0 Joy Exgineor 
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sponse are the tough things to ac- 
complish. Requirements for each 
drive varies with the type of mate- 
rial being processed. 


e Putting on his “space hel- 
met”, Malmquist described what 
components he would like to see 
developed. He would like an un- 
loading valve and hydraulic slide 
block positioner in which the gain 
might be adjusted after installa- 
tion. Although performance of 
hydrostatic transmission is good, 
potentialities of the drives are 
presently limited by control sys- 
tems. There’s need for cataloged 
items, with adjustable character- 
istics, which could be assembled 
and then controlled from a few 
knobs. Small, compact, low cost 
pumps for tachometers are un- 
available. 


e Predicting drive perform- 
ance, R. E. Davis, Oilgear, told 
about laboratory performance 
measurements. Results of this work 
offer considerable promise for in- 
creased reliability and easier se- 
lection of precision drives for au- 
tomatic processes. It would seem 
that increasing need for precision 
drives will permit manufacturers 
to make the investment in time 
and money which is necessary to 
do this type of performance meas- 
urement work, 


@ Design for mobile equip- 
ment: Papers at this NCIH ses- 
sion fit into the theme of this 
month’s editorial features. Design 
of the Hydra-Touch system used 
on International Harvester’s farm 
and industrial tractors empha- 
sizes simplicity to reduce mainte- 
nance and increase reliability, and 
stresses design for ease of oper- 
ation. Valves are pad-mounted di- 
rectly on the reservoir. Flow pas- 
sages between the pump pressure 
line and valves are in the reser- 
voir. 


e “Hydraulics and Dirt” could 
‘ave been the title of Joe Slomer’s 
paper which detailed circuits for 
mining machines built by Good- 
man Mfg. Company. On these ma- 
chines, there’s lots of hydraulics- 

at least 15 cylinders—all operated 
under the worst possible condi- 


designed tor 10,000 Psi 


—same high efficiency 
at LOW pressures 


Seco radial hydraulic pumps generate pressure within hollow 
pistons. Due to the inherent sealing quality of this design, these 
pumps develop pressures up to 10,000 PSI without loss of me- 
chanical efficiency. 

rhe LA Series SECO pumps (illustrated) have proved ideal for 
generating that final “big squeeze” in many high-low operations. 

And for applications where no large fluid volume is required, 
but where higher working pressure would reduce the bulk of all 
components, these pumps open new horizons in the design of oil 
hydraulic systems. 

If, however, your current interest is in pressures only up to the 
commonly accepted 5,000 PSI range, consider this: At such pres- 
sures SECO pumps merely loaf, so far as stress and wear are con- 
cerned. Even at their highest rated capacities SECO pumps rarely 
require any servicing. 

Seco Series LA pumps are made in 5 models, delivering from 
¥2 GPM to 5 GPM, and developing pressures of 500 to 10,000 
PSI. Other models are available in greater capacities and higher 
horsepower. 

Whether your interest is in higher pressures, or simply in longer 
pump life and freedom from servicing—you should be familiar with 
these pumps. For complete information use the Reader's Service Card. 


SERIES LA 
“HOLLOW PISTON” PUMPS 
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SIMPLEX ENGINEERING CO. 
ZANESVILLE, OHIO 
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problem, makes use of a closed 
system a necessity. Exposed pis- 
ton protection takes on increased 
importance as does safety features 
to protect equipment and operator. 


@ Presses and servos: Control 
systems are of great importance 
in the heavy press program, and 
the latest techniques are being ap- 
plied. Servo controls are being 
used to synchronize the strokes of 
cylinders on large presses. New 
considerations in designing heavy 
forging presses presented by L. 
Mollick, Construction Co. 
are speed, temperature, and con- 
finement of the billet. One big 
problem is eccentric loading which 


Loewy 


can be corrected by use of com- 
pensating cylinders. Strain gages 
on the tie rods measure the bend- 
ing stress, and the strain gage out- 
put is fed to an electronic circuit 
controlling the hydraulic system to 
correct the eccentricity. 


@ Leakage is the principle source 


Continued 


of natural damping in a hydraulic 
servo system. However, R. G. 
Spencer, Vickers, Inc. pointed out 
this damping is achieved only 
with a waste of power. Damping is 
more favorably accomplished by 
pressure feed-back. 


@ Better system plumbing by 
close cooperation between equip- 
ment builders and tubing fabrica- 
tors was the keynote of a paper by 
H. Dorman, Powertube Engineer- 
ing Co. “Tubing must be taken 
out of the field of trinkets and 
trash,” he stated in stressing the 
advantages of pre-fabricated tub- 
ing tailored for the application. 
The fabricators have a need for a 
flexible tube bending machine 
which is not special for one job. 


@ Standardization of tubing 
wall thickness is the aim of the 
fabricators. Standards should be 
requirements for 
flexibility, reduction of noise, and 
bending. Standards are needed for 


based on the 


between welded and seamless tub- 
hardness and tolerances especially 


ing. 


@ Welded tubing has good pos- 
sibilities and engineers should 
specify it for use with brazed 
manifolds to get the advantage of 
lower cost. 


@ One problem faced by fab- 
ricators is cleaning and degreas- 
ing tubing from the mill and re- 
protecting it after bending. They 
want a permanent preparation ap- 
plied by the mill. 


@ The most important consid- 
erations in 
joints are type and speed of 
movement. J. O. Heyworth, Barco 
Manufacturing Co. also added the 
requirements of pressure, temper- 


selection of swivel 


ature, and gasket materials. That 
swivel joints have been in use for 
25 years was cited by G. M. Bag- 
nard, Chiksan Co. They are avail- 
able for any industrial or aircraft 
pressure now in use. They must 


not be treated as just another 


plumbing fitting, but are precise 





YOUR HANDIEST ONE POUND 
OF PIPE THREAD COMPOUND 


‘ 


2000 and 


Get Easier, More Accurate 


Cylinder Speed 


eee i) 
; with 
Pneu-Trol 


VALVES 
IN AIR OR 


5000 (steel) P.S.!. 


H _ > : Pneu-Tro! Vaives combine in « short, com- 
ere is a new and conven- pact body, a tapered fine thread needle 
ient way to keep “John Crane” *Plastic Lead tor extremely accurate air or oil flow 
Seal on hand for water, steam, gas, refrigerant and —— o for he te ie ance i 
petroleum service. direction. Retro ball floats in most sensi- i 
tive position to seat, requiring only a ws ia 
slight differential pressure to fully open 
or close it Check Vaive and Needle Valve 
incorporate single function features of 
Flow Control Vaive. All valves available 
in S female pipe sizes—'4” to %" 
Valve bodies are made from brass, alum- 


a out 
inum, steel or stainiess steel. Attractive i A ll 
Prices—imediate Delivery IM = 
Write for Illustrated Circular and Price List. 
Single Acting 
Cylinder 
Speed Controt 


HYDRAULIC USE 


Just unscrew the permanent type applicator top, 
scrape the flat shank along the rim of the can to re- 
move any excess, then use the handy brush to work 
the compound thoroughly into the threads. When 
finished, replace the cap and store it away in one neat 
can. There’s no fuss, no cleaning, no mess. . . and no 
waste—since the can-length applicator wipes the 
bottom clean of contents. 

PLS seals permanently, yet never hardens, per- 
mitting connections to be easily broken after years of 
service. PLS withstands pressures to 6000 psi., temper- 
atures to 500°F .. . is approved by Underwriters’ and 
Butane-Propane Institute of Louisiana. 

Send for a trial sample today. Crane Packing Co., 
1805 Cuyler Avenue, Chicago 13, Illinois. In Canada: 
Crane Packing Co., Lid., 617 Parkdale Ave., N., Hamilton, Ont . 

" Pneu-Trol Devices, Inc. 
“YD crane PACKING COMPANY dat 1426 N. Keating Ave., Chicago 51, Ill. 


OFFICES IN ALL PRINCIPAL CITIES 
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Upto 407 


a feature of new High-Torque 


' Unbrako socket set screws 
- 
¥ Compare UNBRAKO-recommended 
or as tightening torques with those of 
- ordinary socket set screws and you 
-— . 
, — readily see why you can set an 


UNBRAKO and then forget it. The 
reasons are simple. UNBRAKOs 
have deeper sockets, which give 
you better purchase with the 
: wrench; rounded socket corners, 

, which eliminate the sharp corners 
where cracks start; fully formed threads, which make them 
stronger; and knurled cup points, which keep them tight. 


AAQAAA 


Bulletin 2067 tells the complete story—briefly and pictorially 
Ask your UNBRAKO industrial distributor for a copy. Or write 
us today. STANDARD PRESSED STEEL Co., Jenkintown 2, Pa. 


STANDARD PRESSED STEEL CO. 
UNBRAKO SOCKET SCREW DIVISION 


JENKINTOWN PENNSYLVANIA 





| Component Application Sheets 


This 32 page 


j booklet describes 
air and oil compo- 
nents. 

It tells: 


@ where they're 


used 
@ size range 


@ how they oper- 
ate 


@ construction 


Provides an excel- 
lent training aid. 
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; | INDUSTRIAL PUBLISHING GROUP 
{ ; 1240 ONTARIO ST., CLEVELAND 13, OHIO | 
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| “Component Application Sheets" at 50 cents each. | 

Check is enclosed. | 
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Street | 

| City State .... 
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NOW/AN ENTIRELY NEW 
endix Skinner 


ULIC OIL FILTER 









Approx 2 size 


OFFERING YOU FINER 
FILTRATION AT LOWER COST! 


Here’s everything you’ve wanted in a filter, including a 
built-in bypass—and all at a price equivalent to only six 
quarts of hydraulic oil! Yes, this newest addition to the 
Bendix-Skinner* line is truly the last word in efficient, yet 
economical, filtration. Its sturdy aluminum die cast construc- 
tion assures long service—trouble-free, because it is available 
with either cleanable “ribbon” type elements for 40-micron 
filtration, replaceable “pleated” type for 10-micron filtration, 
or “disc” type, cleanable in 5 or ¥2 microns. Two %-inch 
N.P.T. inlets and two 4-inch N.P.T. outlets make installa- 
tion quick and easy. Operating pressure—100 p.s.i. Com- 


plete flow rate-pressure drop data on request. 
*TRADE-MARK 
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Ready 


for work 
STAFFA 


HYDRAULIC 
RAMS 


Pulling or pushing, lifting or pressing, clamping, bending or spreading, the 
hard-wearing Staffa rams give long and reliable service. Available in four 
standard ranges, high or low pressure solid, high pressure hollow, and tubby 
rams, they can take loads from 1 to 150 tons, and pressures up to 5,000 Ib per 
square inch. Higher pressure and larger stroke rams can be made to individual 
requirements. 

Hydraulic Rams from stock 5 & 10 ton capacity at 5,000 Ib. p.s.i. 12” 
stroke and trunnion mounted. 

For full details of the Staffa range of hydraulic rams, pumps and all other hydraulic 
equi pment, write to:-— 


CHAMBERLAIN INDUSTRIES LTD 


Staffa Works, Staffa Road, Leyton, London, E.10, U.K. Tel: LEYtonstone 3678 


hreaded caps for 
T T AN and SAE external 
PRO E | N ae 


pH METAL 
* 





, 


from 
DUST, DIRT, 
MOISTURE 


and 


THREAD 
DAMAGE 


PLASTIC 


METAL 


Write today 
for samples and prices 


IMMEDIATE 
DELIVERY 


Threaded plug 
AN and SAE 


You can be sure of holding 
your customers’ good will, 
when you place your prod- threaded por 
uct in his hands exactly as 

you inspected it. Protect 

your quality during ship- 

ment and storage with Clover Closures. There is a size and style in stock to fit all threads and 
openings. fou'll be surprised how little this protection costs. 


528 YOUNG STREET 
TONAWANDA, N. Y 


Clover Industries, Inc. 
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mechanical units which must be 
selected carefully. 


e@ Flexibility in fluid lines is 
usually obtained with hose which 
may be the cheapest way, but 
swivel joints offer greater safety at 
higher pressures and temperatures. 
The best design may be a com- 
bination of these, with Swivel 
joints preventing any twisting of 
the hose. Aircraft applications of 
swivel joints are increasing be- 
cause of severe conditions and 
high reliability standards. It was 
reported there has never been an 
operating failure because of swivel 
joints on aircraft. 


e@ Tubing must be final tested 
after it is installed on the equip- 
ment. R. Dean, Clayton Mark & 
Co. indicated that leaks due to im- 
perfections in the billet from the 
mill may not show up until this 
time, 


e Aircraft tube prefabrication 
is being done now, but there are 
problems. Control of narrow tol- 
erances is difficult and tooling is 
expensive. However many assem- 
blies are being prefabricated from 
hose and swivel joints. 


@ Machine tools: Advantages of 
electrical controls ennumerated by 
R. C. Montanus, Springfield Ma- 
chine Tool Co. include ability to 
inch in small increments, central- 
ized control, flexibility, and ease 
of sequencing and _ interlocking. 
With electro-hydraulic controls, a 
machine is virtually set up for tape 
control. 


e@ New problems facing grind- 
er manufacturers are require- 
ments for grinding holes on con- 
tour internally and grinding con- 
toured radial surfaces. These chal- 
lenges were presented by W. M. 
Engelbrecht, Chrysler Jet Engine 
Plant. 


@ The field of finishing is be- 
coming increasingly important and 
hydraulic drive and control are 
permitting better finishes. Z. C. 
Van Schwartz, Baldwin-Lima- 
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Hamilton Corp. discussing a burn- 
ishing machine for working rail- 
road journal bearings stressed the 
importance of infinite speeds and 
feeds available with hydraulics. 


@ Pneumatics: The pneumatic 
side of fluid power stands side-by- 
side with hydraulics, engineering- 
wise and design-wise. John T. El- 
lis, Hanna Engineering, presented 
the design factors for hydro-pneu- 
matic shock absorbers. Foxboro’s 
Claude D. Young reviewed pneu- 
matic controllers and looked at 
some of the newer developments 
to include hydraulic components 
for meeting industrial require- 
ments of greater sensitivity, faster 
response and ruggedness. 

Such developments as the Bu- 
reau of Standards research and 
development contract for the Bu- 
reau of Aeronautics, which has 
come up with basic design param- 
eters on air valves, and the work 
being done by at least two major 
airframe companies on primary 
pneumatic power and control sys- 
tems for new aircraft, are evi- 
dence of the stimulation which 
pneumatics has received in the 
past two or three years. 


e Hydraulic fluids: “Let's eval- 
uate Hydraulic Fluids and Find 
Out Where We Stand” might have 
been another title for the two pa- 
pers presented at the hydraulic 
fluids session. Fortunately, the two 
papers were planned with one man 
presenting the hydraulic fluid sup- 
pliers’ viewpoint, the other the hy- 
draulic equipment designer’s view- 
point. While it is true that the 
latest studies in high temperature 
fluids and some of the research 
and testing of new synthetic fluids 
were only touched upon, the two 
papers added up to a practical 
evaluation of the present develop- 
ment and possibilities of hydraulic 
fluids. It was developed in the dis- 
cussion that only one percent of 
hydraulic fluids in use today are 
fire-resistant. 

Another significant phase of 
thinking caught our attention— 
machine and equipment designers 
now consider it necessary to know 
a lot more about the hydraulic 
fluids that are to be used in their 
machines than they did ten—or 
even five-—years ago. This, in turn, 
has been helpful to the hydraulic 
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fluid suppliers. Although their 
problems are tougher, they are at 
least spelled out by the user. 


e Aviation and the thermal 
barrier: Temperature require- 
ments have taken a sudden and 
tremendous jump. From a top 
temperature requirement of 160 F, 
there has been a leap to 275 F, 
followed by other requests for 
equipment and materials to meet 
400 F, 600 F and even higher. 
This situation made the paper 
on “Considerations in the Design 








of High Temperature Aircraft Hy- 
draulic Pumps” by J. A. Mileti, of 
very considerable interest. In ad- 
dition to the metallurgical, ma- 
chining and assembly problems, 
there are the spectors of the high 
temperature, high pressure re- 
quirements on hydraulic fluids and 
seals, Something is being done 
about the last two critical prob- 
lems in particular. As the discus- 
sion at the October meeting of 
A-6 clearly indicated, the packing 
industry is making a tremendous 
effort to meet the requirements. 


Rear view of Micromatic Hydrohoner, showing piping. This machine, 
a combination of two double-spindie honers, automatically finishes 
500 automotive connecting rods an hour to a tolerance of a few tenths 


of a thousandth, 


Easy-to-Form “Superior” Hydraulic Tubing 
Resists Vibration and Pressure Surges 
in Microhoning Production Equipment 


Material used: SUPERIOR carbon steel 
hydraulic tubing, 4” OD x .049” 
wall and %.” OD x .035” wall. 


Problem solved: The problem, the 
makers say, is threefold: ease of 
forming, ease of assembly, and 
ability to resist vibration and pres- 
sure surges of 100 to 500 psi with- 
out leakage. SUPERIOR tubing is 
the only tubing they have found 
that fills the bill. The non-aging 
hydraulic quality permitted the 
customer to keep an adequate 
supply on hand. 


The process: Bores .006 in. to 40 ft. 
in length are regularly honed with 
Micromatic equipment. The Mi- 
crohoning process is a method of 
automatically and rapidly remov- 
ing stock from cylindrical surfaces. 


Microhoning produces geometri- 
cally straight and round holes, with 
uniform surface finish, and with- 
out generating localized heat. 


Perhaps SUPERIOR can solve your 
problem, too. Use the coupon for 
free samples and literature. On 
the West Coast, write Pacific Tube 
Co., 5710 Smithway St., Los 
Angeles 22, Calif. 


eo 
SUPERIOR TUBE COMPANY 
2030 Germantown Ave. 


Norristown, Pa. 


Send me a free copy of Bulletin 40—A Guide to 
the Selection and Application of Superior Tubing. 


(- Send me a free sample of (name 
of alloy) tubing; ” OD; ” wall; 
to be used for .. ai 

Name 

Title 

Company 

Street . 
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ASTM GOES TO WORK ON 
FLUID STANDARDS 


@ Performance standards: 
The American Society of Testing 
Materials has established a hy- 
draulic fluids technical committee 
to prepare standards for petroleum 
and synthetic hydraulic fluids. 
These standards will deal with 
performance of fluids, not their 
composition. The group working 
on this project is known as Com- 
mittee N. It is working under the 
ASTM Technical Committee D-2 
on Petroleum Products and Lubri- 
cants. 

The decision to establish Com- 
mittee N was made at a prelim- 
inary conference in June. The first 
meeting of Committee N was held 
October 4th in Washington. 


@e Who's on the committee: 
Chairman is H. F. King, Bureau 
of Ships, U. S. Navy; Leo W. 
Manley, Socony-Mobil Oil Com- 


pany is vice-chairman and W. H. 
Millett, Carbide & Carbon Chemi- 
cals Company is secretary. These 


officers were nominated by a Steer- 
ing Committee which was ap- 
pointed at the June meeting and 
were unanimously approved by 
the Advisory Committee of ASTM 
D-2. The Steering Committee in- 
cluded: Kenneth Court, Vickers, 
Inc.; R. E. Hatton, Monsanto 
Chemical Company; J. R. He- 
meon, Ternstedt Division, Gener- 
al Motors Corporation, G. R. 
Keller, North American Aviation; 
Bernard Rubin, Wright Air De- 
velopment Center, Mr. King, Mr. 
Manley and Mr. Millett. 

R. E. Hatton will act as chair- 
man of an organizational Advisory 
Committee that will make recom- 
mendations for organization of the 
new committee prior to the next 
ASTM meeting in February. The 
Organizational Advisory Commit- 
tee is composed of the officers, 


members of the Steering Commit- 
tee and eight additional persons 
appointed by the chairman. 


@ Six fields of interest: At the 
October meeting, short prepared 
papers were presented to outline 
fluid performance requirements in 
aircraft, industrial non-hazardous, 
industrial hazardous, mobile, serv- 
omechanisms, and naval applica- 
tions. 


e@ Hazardous industrial appli- 
cations: J. R. Hemeon listed qual- 
ities of fire-resistant fluids which 
require study. He stressed ten 
qualities: fire-resistance, toxicity, 
lubricity, viscosity, viscosity in- 
dex, foaming, thermal stability, 
pour point, compatibility with 
seals, gaskets and hose, and effect 
on paint. 

It was also pointed out that the 
question determining useful life 
of a fire-resistant fluid is still open. 
To determine when to change a 
petroleum base oil, it is customary 
to evaluate Conradson carbon con- 
tent, acid neutralization number, 
viscosity, and cleanliness. There is 
no comparative or complete qual- 
ity control schedule for any of the 
four basic types of fire resistant 
fluids. These four types are: gly- 
col water base, synthetic chemical 
compounds, homogenized water- 
in-oil, and emulsified oil-in-water. 


@ Non-hazardous industrial: 
Performance requirements for pe- 
troleum base fluids were discussed 
by R. Q. Sharpe. Most hydraulic 
applications in this field are at 
pressures below 3000 psi. Reser- 
voir temperatures seldom exceed 
150 F with system hot spots prob- 
ably reaching temperatures of 200- 
250F. Well designed systems are 
relatively clean although some 


contamination with dirt and mois- 
ture occurs. In this 1.:ld basic re- 
quirements of the fluid are: suit- 
able viscosity at start up and at 
the operating temperatures, high 
oxidation stability, anti-wear pro- 
tection, rust protection, demulsi- 
bility, and foam resistance. 

“With the possible exception of 
viscosity index,” Mr. Sharpe said, 
“these characteristics have been 
developed to a degree that is gen- 
erally satisfactory.” ASTM testing 
procedures for measuring physi- 
cal characteristics of petroleum 
fluids for industrial service have 
wide acceptance. Results are good 
except for a lack of correlation 
between existing tests for demulsi- 
bility and the actual water separat- 
ing ability of a product in service. 

There is a big void when it 
comes to performance tests. Pres- 
ent ASTM laboratory tests for ox- 
idation resistance, rust, and wear 
show little correlation with actual 
performance. Sharpe said that oil 
companies and users have set up a 
typical oil hydraulic circuit to 
evaluate relative yx ~formance of 
hydraulic fluids through observa- 
tions of deposit formation, pump 
wear and oil condition. Sharpe’s 
conclusion is that the committee 
could perform constructive work 
in a study of simulated field test 
procedures. 


@ Aircraft fluids: To help de- 
fine the area of study of aircraft 
fluids, Bernard Rubin pointed to 
the operating temperature ranges: 
-65 to 275F, -65 to 400F, and 
ranges over 400F. Properties, 
which are considered important, 
change in relative importance de- 
pending on the temperature range 
of the fluid. Reliability and sig- 
nificance of tests becomes less and 
less certain as the temperature 
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FLUID POWER 
ENGINEERING 
INDEX 
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HERE’S AN ISSUE WHICH FILLS A BIG NEED! 
Order Extra Copies Now Before It Goes To Press 


The January 1956 issue will put an up-to-date fluid power 
bibliography on your desk where you can use it every 
day. It will save hours of hunting for information and it 
may save days of work which might only be a duplication 
of effort because it can be found in published material. 
You'll be able to locate published data pertinent to your 
problem or interest quickly. 


25 YEAR INDEX 


Twenty-five years of published material relating to hy- 
draulics and pneumatics will be fully indexed and cross- 
indexed. This material includes: Books, Magazine Arti- 
cles, Conference and Engineering Society Papers. The in- 
dex will give designers and users of fluid powered equip- 
ment the most complete reference source that has ever 
been compiled on the subject. 


re 50c 


APPLIED. 
HYDRAULICS 
MAGAZINE 


1240 ONTARIO STREET, 
CLEVELAND 13, OHIO 
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CROSS REFERENCED 

An elaborate subject index with cross-reference relating 
to specific problems, types of application, and types of 
products or equipment will make it easy to quickly find 
the sources of information to help you in all areas of your 
work. A wealth of available design, operating and mainte- 
nance experience is represented by the titles and sources 
found in this index. 


RESERVE EXTRA COPIES 


You'll want more than one copy of the January issue. It’s 
sure to be one of your most used references, and in de- 
mand by others; therefore, every engineering department 
will use several copies and you may wish to make this 
issue available to your friends = | customers. Only a 
limited extra quantity will be printed. To reserve your 
extra copies fill in and mail the coupon now. 
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PAGE BELTING 


Ee 
Packings may look alike, but 
You Can Save with 


PAGE PACKINGS 


You can really save with Page Packings 

. in many ways... for with Page Pack- 
ings you get more than just full, honest value 
in well-made packings. You get the willing 
helpfulness and sincere interest of qualified 
packing engineers . . . backed up by a large, 
dependable Company with packing know- 
how accumulated in 87 years of experience. 

You can save time and trouble when you 
specify Page Packings, for you can depend 
on uniformity and just the packing qualities 
you need for your specific applications. And 
more than likely you can save plenty of 
money, too, for Page service and suggestions 
often help cut basic manufacturing costs, as 
well as packing costs. 

Page offers you a complete line of leather 
packings made froin various leathers, with 
various treatments, and with special impreg- 
nations for particular applications . . . and 
a complete line of standard synthetic pack- 
ings... U’s, V’s, Cups, Flanges and O-Rings. 
It will pay you to always consider Page . . 
for in the long run Page Packings will save 
you money. 


Write for Page Packing Catalog Sheets. 
Let Page quote on your requirements, or 
help you with your packing problem. 


PAGE BELTING COMPANY 


Established 1868 
Concord, New Hampshire 


It will pay you to specify 


IPAGIE PACKINGS 


Engineered to do a better job 
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goes up. Fluid developments in 
this high temperature field are 
new and many are in preliminary 
stages. Therefore, a study of per- 
formance characteristics of fluids 
in this field must start pretty much 
from “scratch”. Unlike the indus- 
trial field, there is no great back- 
log of user experience to draw on. 


@ Special for servos: While 
fluids for servo systems should 
possess the standard desirable 
qualities specified for use in air- 
craft hydraulic systems, they 
should also possess several spe- 
cial qualities. These were discussed 
by L. B. Taplin. Bulk modulus de- 
termines static rigidity of the sys- 
tem and influences the amount of 
gain or amplification which a 
servo can use. Because entrained 
air affects the bulk modulus, foam 
resistance takes on added import- 
ance. Lubricity is important be- 
cause low friction is necessary for 
system accuracy as well as part 
life. Stability of a servo system re- 
quires a fluid with a high viscosity 
index. For many servo systems an 
oil having a low specific gravity 
is important when considering the 
natural frequency of the servo. 

It is desirable that the servo 
fluid in a closed loop installation 
possess a high heat coefficient and 
a high heat transfer coefficient so 
that a loss in energy will result in 
minimum temperature rise and a 
maximum amount of heat can be 
rejected from the fluid. 


@ Mobile equipment: The need 
for improved test methods to char- 
acterize hydraulic fluids used in 
automotive mobile equipment for 
fluid couplings, torque convertors, 
automatic transmissions and “off- 
the-highway” road _ construction 
and industrial service was dis- 
cussed by H. R. Wolf. He pointed 
out that fluids now being used fall 
into four viscosity ranges: namely, 
1.5 centistokes at 210 F; 3.6 to 
5.0 centistokes at 210 F; 50 SUS 
at 210 F; and the SAE 20 or SAE 
30 motor oil range. Additional 
standardization is needed to de- 
fine such hydraulic fluid proper- 
ties as oxidation resistance. anti- 
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: IDEAS © FACTS * CATALOGS IDEAS © FACTS e CATALOGS 
PRODUCT INFORMATION PRODUCT INFORMATION 


PLEASE PRINT DECEMBER 1955 do not use after PLEASE PRIN DECEMBER 1955 do not use after 


Position Position 


Company Kind of Business Company Kind of Business 


Street Street 


City Zone State City 


PLEASE SEND ME ADDITIONAL INFORMATION AND LITERATURE ON ITEMS CIRCLED BELOW. PLEASE 
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friction characteristics, low tem- 
perature viscosity, anti-foaming 
characteristics, and the effect of 
the fluid on seals. 
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REDUCE HYDRAULIC MACHINE 
MAINTENANCE AND “DOWN-TIME”’ UP TO 90 


... and you can prove it in your own plant 
without immediate cash outlay or purchase. 
We are willing to prove that this filter will improve 
precision and production up to 90%. We will send, 
on memo, the installation of your choice. See pumps, 
valves and spindles take on new life with a 


HYDRAULIC OIL FILTER 


with interchangeable cartridges for min- 
eral oils, additives oils or non-flammable 
fluids—for by-pass or high flow instal- 
lation. 


@ Naval problems: The Navy’s 
current interest in the develop- 
ment of improved hydraulic fluids 
for shipboard service was outlined 
by J. R. Belt. He stated that the 
Navy is particularly concerned 
with the resistance to ignition of- 
fered by various types of hydrau- 
lic fluids and expressed the opin- 
ion that an ASTM committee could 
be helpful in developing standard 
flammability test procedures. He 
pointed out that the Navy is cur- 
rently studying compression igni- 
tion characteristics, the effect of 
compressed air shock waves, and 
the spray flammability properties 
of different fluids. Another major 
problem that is pertinent to the 
activities of the new committee 
lies in the area of determining the | THE BRIGGS FILTRATION rey Dept. 79 
lubricating properties of hydrau- ; Given ROAD, WASHINGTON 16, BD. C. 


. . ; : . . ithout cost or obligation send me: 
lic fluids in conjunction with the Copy of your Hydraulic Booklet 
wide variety of pumps, valves and ’ 


miscellaneous hydraulic equipment 
with which they are used. 





STOPS STICKING VALVES, STUCK 
SPINDLES, STOPS CORROSION 

lf excessive “down-time"” and too many service 

calls are eating into your profits try this simple, 

low cost installation. NO COST until you are 

satisfied. 

MAIL THIS COUPON NOW FOR FULL INFORMATION 
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ELIMINATE NOISE 


THE FOSTERMATIC 
“BULLDOG” GRIP 
““Dogs’’ are contoured to grip 
41% of plug locking surface. 


QUICK DETACHABLE 
COUPLERS 


@ “Floating Carrier” holds dogs in 


NOW—You can senes your air-operated 
equipment and step up worker efficiency... 


QUIETAIRE Pneumatic 
Silencers reduce sound in 
Noise-Shock areas close to the 
level found in the average fac- 


tory (75 decibels). THAT’S 
IMPORTANT in terms of less 
worker fatigue — greater pro- 
ductivity—vastly improved 
morale, QUIETAIRES are 
small and compact; easily in- 
stalled, easy to clean. Being 
all metal, they are rugged, 
durable, and safe: a lifetime 
product. a 
A new folder gives complete 
information. Write us to 
send you one! 


Cduictaine, 


“PRODUCTION PROVEN” 


Quietaires have been produced 
for the automotive trade in 
Detroit since 1952. More than 
25,000 have been manufac- 
tured and sold. C. W. Morris 
Company, the manufacturer, 
has produced over 350,000 
units of noise dampeners of 
various design. 


PNEUMATIC 
SILENCER 


position and absorbs vibration of 
peers air. Eliminates usual 


sing wear. 
@ Can Be Used Directly With Recipro- 
The Use 


@ Chrome Sleeve is Stress-Proof Heat- 
Treated Steel. Withstands Roughest 
Treatment. 

@ Greater Air Capacity —Small Di- 
ameter — Light Weight 


Here’s a coupling that’s 
suitable for 90% of all 
uses. Snaps on — snaps 
off. Delivers 49% more 
air. Write for new de- 
scriptive Bulletin FMC. 


FOSTER MFG. CO. Inc. 
2850 Gravois 13-c 


FOSTERMATIC “DOGS” 


LOCK STEEL against 


Cc. W. MORRIS COMPANY 
10630 CLOVERDALE ¢ DETROIT 4, MICHIGAN 


St. Lovis 18, Me. STEEL at 45° 
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HUSCO 


Hydraulic Controls 


are COMPACT 


Another example of Husco space-saving, 
this Lever-Operated Check Valve is de- 
signed for efficient and positive cylinder 
lock in hydraulic brake line circuits and 
similar applications. Small, sturdy, low in 
cost, it has a Hi-Chrome alloy cast iron 
body for extra strength, with all parts sub- 
ject to corrosive action Hard Chrome 
plated. 


Check HUSCO first for modern Hydraulic 
Units, and engineering assistance on all 
your hydraulic developments. Write for 
details 


2 AYDRAULIC UNIT 
HUSCO SPECIALTIES CO. 


Pumps * Valves * Cylinders 
Woukesha, Wis. 


HYDRAULIC 
PACKINGS 


NEOPRENE - FABRIC 


COMPOUND 
& 
HOMOGENEOUS 


Periflex 
Inc. 
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Elmer F. Heiser 


During Elmer Heiser’s 18 years of sell- 
ing air and hydraulic components, he has 
solved many problems and has left some 
unsolved. He is the author of the recent- 
ly published book “Air and Oil Cylin- 
ders in Industrial Applications’. Be- 
cause we enjoy learning of Elmer’s ex- 


periences and opinions, we’ve asked him 
to write these monthly columns. 


Check Your Oil? 


HERE are a number of subjects 

which pop up frequently in so- 
called man-talk conversations. In 
our gang of fishing hoodlums, 
should we run dry on fishing fab- 
rications or mother-in-law discus- 
sions, the conversation quite often 
turns to the relative merits of auto- 
mob les. 

On this topic, as with most 
others, the last liar always has the 
advantage. Each claims that the 
car he drives uses litle gas and no 
oil. One even leaves the cap off 
the gas tank over night occasion- 
ally to allow excess gas to evapo- 
rate. 

Honest answers among such ly- 
ing fishermen friends are impos- 
sible, but strangers we can some- 
times believe. 

The other day, while engaged 
in conversation with a stranger, 
the subject of cars came up. He 
was driving a model, which one of 
the honest fishing friends claimed 
never used oil, so it seemed like a 
good chance to get the facts. Un- 
fortunately he confirmed the lie, 
stating that though the car had 
run over 33,000 miles he never 
adds oil between oil changes. 

Further conversation revealed 
that he has the oil changed every 
500 miles. No wonder he never 


adds between changes. Probably 
sets 35 mph as his top speed too. 

Why, with a modern car, 
equipped with a filter and with 
today’s oil developed specifically 
for its purpose, should he change 
every 500 miles instead of every 
1500 or 2000 miles. 

Occasionally when we get mixed 
up with a new piece of hydraulic 
equipment we are asked about the 
recommended frequency of oil 
changes. “How often should we 
change the oil in the hydraulic 
system?” 

A few times I tried to establish 
a time period for a new user, but 
found that it was easy to miss. 
You consider reservoir size; op- 
erating pressure and frequency; 
whether the system will run in- 
frequently or 24 hours a day; 
general shop conditions as they in- 
dicate know-how and house-keep- 
ing; the caliber of maintenance 
and operating personnel, etc. In 
one case after an “intelligent” ap- 
praisal, the time for oil change 
was guessed at 12 months. Three 
years later the chief engineer re- 
called this early recommendation 
and advised that the original oil 
was still in good condition and 
that approximately five gallons of 


Continued on page 100 
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. . very passé, to be sure; but many manufacturers are 
using variable speed devices with brake motors that are just as 
out of date and ineffective as the junk man’s old shoe. 
The progressive machine designer is specifying the new 
GEROTOR VARIABLE SPEED HYDRAULIC TRANSMISSION; 
featuring friction-free, positive braking 
action. Find out about this and all of the other exclusive 
features offered by GEROTOR in this new transmission. 


For complete details and free literature . . . write: 
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Ideas From a Sales Engineer 





new oil had been added in the in- 
terval. 

Another time when conditions 
looked less favorable a time peri- 
od of 8 to 10 months was recom- 
mended. Inside of three months, 
however, the pump had chewed 
itself to pieces. In this case it was 
impossible to foresee that a boy 
mechanic would “string” the pip- 
ing and that any leaks would be 
“fixed” by hanging cans to catch 
the drippings. It would also be 
impossible to know in advance 
that these hanging cans would 
prove attractive targets for used 
cigars, cigarettes, chewing tobac- 
co, miscellaneous parts, broken 
sand cores, etc. Nor could one 
foretell that the same boy mechan- 
ic would dutifully and regularly 
go his rounds dumping the con- 
tents of the cans into a dirty pail 
using it to refill the reservoir. 
When the pump went bad we 
found a collection of sand, cigar 
butts and assorted rubbish piled 
thick in the bottom of the reser- 
voir. 


How often the oil is changed 
would seem to depend somewhat 
on how it is used and abused. 

This brings to mind our first 
real appliance when we set up 
housekeeping. It was a mail order 
washing machine complete with a 
book of instructions. Regarding 
oil, the book said “Drain oil in 
gear case and refill with a good 
quality SAE 30 oil every six 
months”. Having paid the fabu- 
lous price of $27.00 for the ma- 
chine we intended to follow in- 
structions to the letter to protect 
the investment. We hung the in- 
struction book with a calendar 
over the washer and marked the 
daie when an oil change was due. 
When oil change time came, the 
oil we drained out looked as good 
as the “expensive” oil we put in. 
We marked the calendar, waited 
six months and again went through 
the procedure of protecting our 
investment. Again what came out 
looked the same as what went in. 

We skipped the next six month 
change and waited twelve months 
before checking. Instead of buying 
new oil I looked first to see if it 
had changed noticeably. Again it 


looked and felt the same as new 
oil. You know it was eighteen 
years before we changed again 
and then we changed the old ma- 
chine for a new fangled one. This 
change was not due to mechanical 
failure but rather social pressure. 
My wife was the only one in the 
neighborhood who couldn’t push 
a button, then watch television, 
while the clothes washed, rinsed 
and “wrang” themselves. 

The above isn’t intended to im- 
ply that any established program 
for oil changing is wrong. The 
whole thing points out two facts 
only: 

1. There’s a relationship be- 
tween the condition of the 
oil and the use it gets. 

. There’s a better way to 
find out when to change 
oil than by asking one hy- 
draulic equipment §sales- 
man. 

About that first washing ma- 
chine. Maybe those instructions 
were for the guy whose wife had 
to run it ‘round the clock to make 
enough money so he could spend 
his time fishing with his lying 
friends. vvv 





AIR-MITE AIR. CYLINDERS 
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AIR-MITE Cylinders—made in single | 4 Mounting Types 


or double acting series—in 4 mounting 


pressure. 


@ Piston type... 
® 3000 psi operating 


compact. absorbs pressure shocks. 
®@ Perm ts smaller pump. 


® Can function as leakage 


types, ore high quality cylinders at a | @ 11 sizes, from 10 to 1155 
low price. Simple, rugged design and | eubie inch capacity. 
compact construction give them long | © Simple, strong 

‘fe, permit easy mounting on j Thrust | construction. 

fixtures, tools, or machines. U. © Pennid Ser 4 
wherever power holding; pushing, : er oa 


or thermal expansion com- 
pensator. 

®@ Can serve as auxiliary or 
emergency source of 
power. 

For further details, request Catalog 1536 


Pe rker 


pulling or lifting is required, AIR- 
MITE cylinders will meet your most 
exacting standards of ili Vertical 
and long life. Write for complete Thrust 
catalog and prices. 


f*S 
‘ 


| 
5 


+ jreuhe and fluld 
system components 





ae eieegaes SURES SESS 
Order from your Hydraulics Jobber — or 
Industrial Hydraulics Division, Section 251-R, Parker 
Appliance Co., 17325 Euclid Ave., Cleveland 12, Ohio 
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Although a child's balloon 


never seems to last longer than 30 minutes, 


quality as well as quantity 


is an important consideration. 
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To obtain uniform thickness, circuits are designed to give . 
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e By M. G. Saake 


OY balloons are an inexpensive, mass produced 

item which require automatic processing equip- 
ment. On conveyorized production equipment, built 
by Frederick T. Apted Co. Uniondale, New York, 
thickness of the rubber coating on the molds is de- 
termined by a timer controlled hydraulic lift cyl- 
inder. Quality of the product depends on the coat- 
ing thickness—uniformity is of course required. 

Balloon molds are placed on racks and these 
racks are put on a motor driven conveyor. The 
control circuit for this equipment automatically 
starts and stops the conveyor to position each rack 
over a rubber tank. The 600 pound tank is raised 12 
inches in about 20 seconds by an oil driven, single 
acting piston. A timer is set to cause the lift cyl- 
inder to dwell at the top of the stroke so that a 
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controlled thickness of rubber is deposited on the 
molds. Any dwell time up to 150 seconds can be 
selected. 

After the dwell, the tank lowers in about 30 sec- 
onds. Needle valves in the hydraulic circuit permit 
adjustment of raising and lowering speeds. With 
the tank fully lowered, the conveyor starts up again 
and the cycle continues to repeat until the stop 
button is pushed. 

The electrical and hydraulic circuits and the 
motion diagram clearly illustrate how the control 
is set up. To save power, the hydraulic circuit is 
arranged so that the pump only delivers oil at pres- 
sure when the tank is being raised. During dwell, 
at the top of the stroke, the pump is unloading and 
the tank is held up by trapped oil. Release of this 
trapped oil permits lowering by gravity. 

This simple “up”, “dwell” and “down” motion, 
tied in with a conveyor is common to many proc- 
esses throughout industry. vvv 
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MOTORPUMPS 


. . « for aircraft hydraulic 
systems 

Designation: Model AA-19033 
Features: This new line of elec- 
trically-driven hydraulic pumps 
have high overall efficiency and low 
input amperage, and a very low 
heat rejection factor. Unit is de- 
signed for use as an independent, 
auxiliary source of power or as a 


primary power source in remote 
areas in aircraft oil hydraulic sys- 
tems. Units can be custom made 
accessories designed to exactly meet 
a user's requirements 
Specifications: Model shown is 
for continuous duty use. Hydraulic 
pump is driven at 7500 rpm and 
has an output of 2.5 gpm. Units are 
normally rated at 300 psi. 

Vickers Incorporated 

Detroit, Mich. 
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SERVO CONTROL VALVE 

. » « has rectangular internal 
ports 

Designation: Mode! CO-5 


Features: All hydraulic connec- 
tions are grouped on top of the 


valve so that multiple installations 
operated by a number of cams or 
linkages will occupy as little space 
as possible. Valve is designed for 


use in follow-up positioning sys- 
tems where mechanical input sig- 
nals are obtained from cams or 
linkages. Positional feedback is ob- 
tained through the use of differen- 
tial input linkages or by displacing 
the valve body relative to the spool 
motion. Valve flow vs. displace- 
ment characteristics are easily mod- 
ified to suit individual power and 
stability requirements. 
Hydraulic Controls Co. 
Roxbury 20, Mass. 
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AIR VALVE 
. . + Operates without springs 


Designation: S-3 Series 

Features: 3-way solenoid pilot- 
operated valve is of simple design. 
All internal parts are readily acces- 
sible in the valve by removing the 
bottom nut. Unit provides fail-safe 
performance. By rotating the pilot 


head the valve can be used normal- 
ly open or normally closed. Sole- 
noid has a low amperage solenoid 
coil which operates on most AC 
and DC voltages and directs only 
two internal moving parts, spool 
and solenoid plunger. 
Specifications: Valve has a full 
pipe capacity with operating pres- 
sure from 30-150 psi. It can be 
mounted in any position. Lead 
length of 24 inches is provided. 
Applications: Suitable for use on 
air clutches, air brakes, power feeds 
and other pneumatic equipment. 
Airmatic Valve inc. 
Cleveland, Ohio 
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PULL TYPE AIR CYLINDER 

. .» for clevis mounting 
Design: Compact, ruggedly built 
cylinder has non-rusting cylinder 
heads, bronze oilless ram bushings, 
synthetic piston cups and custom 


designed return springs. New mod- 
el has a standard length stroke of 
14% inches but longer stroke cyl- 
inders are available. Ram extension 
is optional to meet the user's spe- 
cific requirements. 

Applications: Cylinder is de- 
signed for use in “off-line” applica- 
tions or where movement in an arc 
is required. 

Air-Mite Devices, Inc. 
Chicago, Ill. 
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HYDRAULIC FLUID 
... for high temperatures 


Designation: Fluid 8515 
Specifications: Developed for 
use in hydraulic systems operating 
continuously in the temperature 
range of —65 degrees F. to 400 
degrees F and for short periods of 
time to 550 degrees F. This fluid 
is a modified version of Fluid 8200, 
designed to provide improved com- 
patibility with existing elastometer 
materials. 


Cronite Chemical Company 
San Francisco, Calif. 
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TUBE FITTINGS 
. . « with straight thread 
mounting 


Features: Designed to overcome 
tapered pipe thread leakage prob- 


lem in high pressure hydraulics, 
these straight thread fittings use O- 
ring sealing. The fitting is also 

Continued on page 104 
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(it Anat | a really leakproof ring that is 


U S Patent No 2,665,151! 


Linear VEE-DAM rings make other hydraulic packing obsolete 





INloo OTHER PACKING DESIGN has ever done it! But 
now LINEAR assures split V-Ring packing that's absolutely 
leakproof, regardless of the fit at the ring joints! 


Even when gaps occur, through careless assembly or 
variations in bore size, LINEAR VEE-DAM RINGS completely 
eliminate labyrinth flow. Sturdy rubber dams (A) in the 
grooved hinge area of each ring hermetically seal center 
groove sections when rings are stacked together. And 
lateral leakage is prevented by external abutments (B) 
on ring shoulders. 


LINEAR VEE-DAM RINGS save on installation and mainte- 
nance ...last longer .. . reduce down time. They're the first 
real achievement in hydraulic packing design for a quarter 
century. We're molding them in a variety of sizes and 
compounds to meet extremes of temperature and pressure. 


GET ALL THE FACTS NOW! ' PERFECTLY ENGINEERED PACKINGS 


LINEAR, Inc., STATE ROAD & LEVICK ST., PHILA. 35, PA 
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shorter, eliminating the danger of 
the unit protruding into the valve 
body thus interfering with an in- 
ternal element. 

Specifications: Elbows and tees 
have a locknut for adjustable posi- 
tioning. Fittings made in steel are 
available in both the Triple-lok 
standard JIC 37 degree flare type 
and the Ferulok flareless type. 


Parker Appliance Co. 
Cleveland, Ohio 
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TUBE BENDING MACHINE 


. . for ferrous and 
non-ferrous tubes 


consists mainly of two components, 
the frame in which the hydraulic 
pump is located and the bending 
arm which houses the adjustable 
back roller. A new type of bending 
head fits onto the hand-operated 
self contained pump. With the use 
of correct formers this machine is 
capable of bending tubes of not 
less than 18 gauge wall thickness 
and up to 3 inch diameter to any 
angle up to and including 180 de- 
grees. 
Chambertain Industries Ltd. 
London, England 
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TIME DELAY RELAY 


... has Ys of 1 percent repeat 
accuracy 


Designation: Type 412, motor 


ternal wiring, and further flexibili- 
ty is obtained through different in- 
ternal contact arrangements. Setting 
mechanism provides quick, easy ad- 
justabiliry over full dial range, even 
while timer is operating. 

Construction: Bakelite housing 
which encloses timer is securely 


held by an O-ring. Removing ring 
and sleeve exposes entire rear. 
Specifications: Timer is offered 
in 14 time ranges from 6 seconds 
through 24 hours, in 115 and 220 
volts, 25, 50 and 60 cycles. This unit 
is interchangeable with its prece- 
cessor Type 410. 


driven 

Features: Design provides a mul- 
tiplicity of external load connection 
possibilities without affecting in- 


The R. W. Cramer Company, Inc. 
Centerbrook, Conn. 


Features: This light, portable unit Circle 128 on Reader Service Card 





MAYSON HOSE SWIVELS 


Compact 


NEW 
GAST 


rotary No. 6 


AIR 
MOTOR 


delivers 


TWO HORSEPOWER 
. .- weighs only 17 pounds 


Here's compact, light-weight power with many advantages as 
Original equipment or for plant use! With this new 2 h.p. Model 
6AM, the Gast line of rotary air motors now includes five pop- 
ular sizes from 1/20 h.p. to 4 h.p. 

Some models are available with either foot or flange mountings 
for horizontal or vertical direct, belt, or gear driving special 
reversible rotation, etc. Gast Air Motors are explosion-proof, 
variable-speed, burn-out proof and low in first cost! 

Write for Model 6AM Bulletin 855 Cor specify h.p. that interests 
you) and request “* Application Ideas’’ Booklet also! 

Gast Manufacturing Corp., Box 117-D 

Benton Harbor, Michigan. 


Original Equipment Mant. ers for Over 25 Years 


GAST @ Aik motors To 4 i. 
LT 
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DO YOU HAVE THAT “SPIDER LOOK" 
ON YOUR MOBILE EQUIPMENT? 


Mayson Hose Swivels go with flexible power. 
Mobile equipment such as loaders, stackers 
and conveyors all use Mayson Hose Swivels 
to provide shorter length, longer life, strain- 
free hoses. If your application seems difficult 
send the problem to us—we have a file of 
solutions to hose problems. 


Mayson Hose Swivels are available from hose 
dealers in all parts of the country. Catalogue 
and your nearest dealer's name on request. 








@ COMPRESSORS TO 30 P.S.I. 
RKOTARY © VACUUM PUMPS TO 28 IN. 


See Our Catalog in Sweet's Product Design File ” Detroit 10, Mich. 











4332 Horatic Street 
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HYDRAULIC PUMPS 


. . « rated for 1000 psi 
continuous duty 


Designation: S Series 
Features: Engineered for rugged 
industrial usage, these gear type 
pumps are made in five sizes, with 
discharge capacities from 8 to 22 
gpm. The pumps are available in a 
variety of flanges, mountings and 
porting. 

Applications: Recommended for 
use on truck mounted equipment, 


road building machinery, material 
handling equipment, automotive 
products and many other types of 
mobile and stationary equipment. 
Wisconsin Hydraulics, Inc. 
Milwaukee, Wis. 
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TWO STAGE COMPRESSOR 
. . - assures oil-free air 
delivery 


Designation: Standardaire 
Features: This new intercooled 
compressor includes a pair of posi- 


tive displacement, axial-flow blow- 
ers, arranged to work in two stages 
to boost discharge pressure up to 
anywhere in a normal range of from 
15 to 50 psig. Each blower has in- 
termeshing male and female rotors 
which compress the air in the pock- 
ets that form between the lobes and 
grooves during the rotation of the 
two rotors. For air service the com- 
pressor is equipped with labyrinth 
seals, for gas service with mechan- 
ical seals. 

Specifications: The compressors 


Continued on next page 
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PROGRESSIVE DISTRIBUTORS 





ADEL Refinements assure Plus 
Performance for Your Equipment 


Designers and Engineers 
have set these standards for 
Industrial Hydraulic Equipment 
Rugged simplicity * Long life * Simplification 
of piping * Reduced installation costs * Greater 


accessibility for maintenance * Completeness 
of line * Over-all economy 


ADEL brings them all to you! 


Smooth economical hydraulic power 
for Pushing, Pulling, Lifting, 
Pressing, Clamping and Controlling. 


Illustrated are but a few of a wide variety 
of ADEL industrial hydraulic control 
equipment that offer definite benefits to 
both the user and builder of machine tools 
and many other kinds of equipment. 
ADEL products incorporate proven 
design and precision construction features 
that assure dependable operating 
efficiency over the years. A complete 
line for every application. 
You can simplify your Hydraulic Power 
Motion Problems by specifying ADEL. 


ADEL | 


PRECISION PRODUCTS 
A DIVISION OF GENERAL METALS CORPORATION’ 


SELECT TERRITORIES 


ARE STILL AVAILABLE TO 


OF INDUSTRIAL HYDRAULIC 
CONTROL EQUIPMENT. 
INQUIRIES INVITED 


For complete engineering 
specifications and counsel, 
Address: ADEL DIVISION, 
GENERAL METALS CORPORATION, 
10771 Van Owen Street, 
Burbank, Calif. 


DISTRIBUTORS: AIR-DRAULIC EQUIPMENT CO., HOUSTON, TEX. * AIR & HYDRAULIC ENGI- 
NEERING. CO., NEW HAVEN, CONN. + RUSS CHAMBERLIN COMPANY, PORTLAND 14, ORE. 
J. BOYD COATES, GLENSIDE, PA. * CORBY SUPPLY COMPANY, ST. LOUIS, MO. * FRANK T. 
DONNELLY COMPANY, PITTSBURGH 38, PA. * HASKEL ENGINEERING & SUPPLY CO., GLENDALE 
4, CALIF. * HASKEL ENGINEERING & SUPPLY CO., SAN FRANCISCO 7, CALIF. * AIR-DRAULICS 
COMPANY, PHOENIX, ARIZ. * INDUSTRIAL AIR & HYDRAULIC EQUIP. CO., DETROIT 15, MICH. 
LINCOLN SUPPLY COMPANY, PROVIDENCE, R. |. + L. H. MONSEES, INDEPENDENCE, MO. * THE 
NEFF ENGINEERING CO., FORT WAYNE 3, IND. * POWER DRIVES, INCORPORATED, BUFFALO, 
N. Y. * SCOTT EQUIPMENT & ENGINEERING CO., DAYTON 10, OHIO * ROBERT TAYLOR & SONS, 
SALT LAKE CITY 10, UTAH * WYATT SALES COMPANY, CLEVELAND 15, OHIO 
TRI-STATE SUPPLY COMPANY, BROOKLYN 33, N. Y. 
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are available from 100 to approx. 
4000 cfm, ranging from 15 to 600 
hp 


Read Stancard Corp. 
New York, N. Y. 
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HYDRAULIC CYLINDERS 

... for agricultural equipment 
Designation: Series F 

Features: Built to ASAE stand- 


>a 


ards, these farm cylinders are de- 
signed for easy installation. The 
units include O-ring seals through- 
ground and polished hard 
chrome plated steel shaft with 
wiper seal, and seamless steel barrel 


out, 


a Tod = S 


CRV SERIES 
ROLLER CAM VALVES 


burnished to a hardened mirror sur- 
face. Aluminum alloy “front head 
and piston provides a rustless, non- 
scoring surface. Rear head is ma- 
chined from solid steel bar stock. 
Specifications: Stock sizes in- 
clude 8 and 10 inch stroke length 
in 2, 24 and 3 inch bore sizes for 
operation at 1500 psi. Special types 
and sizes can be supplied on order. 


Modernair Corporation 
San Leandro, Calif. 
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AIRCRAFT MOTOR 

. .» totally enclosed 
Designation: Type SDVA 
Features: Built of lightweight 
material, the motor is cooled by a 
fan which blows air over the ribs 
of the frame. Manufactured to ap- 
plicable military specifications, this 
motor is also available as explosion- 
proof type SEVA. 
Specifications: Unit weighs 6.5 


BIRES ee: 


a 


AEnast is 


NEW 


Compact, 


Easy-Mounting 


Design! 


vo 


Ibs; delivers 44 hp continuously at 
5700 rpm, operating on 3-phase, 
400 cycle, 208 volt alternating cur- 
rent. Starting torque of motor is 


4.5. in-lbs while maximum altitude 
level is 50,000 feet. 
Applications: Suitable for blower 
drive, pump drive and actuator. 


U. S. Electrical Motors, Inc. 
Aircraft Division 
Los Angeles, Calif. 
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SHUT-OFF VALVE 
... for air or oil service 
Designation: 900 Series 


Features: This manual toggle op- 
erated valve provides leakproof 
Continued on page 108 
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Henig DF 
AIR 
PRESS 


FLAT SURFACES ALL AROUND, with convenient access 
to ports (all 4-27 NPT) make new CRY series valves 
easiest to “design into” your application. Ultra-com- 
pact—4-way is only 3/4” x 1-1/2” x 4-3/16” overall 
(roller cam extended). 

STANDARD “‘O"’ RING SEALS throughout assure long, 
reliable service, are easily replaced when necessary. 
CRV SERIES VALVES now available in 3 or 4-way 
hand lever, palm button, foot control, com, roller or 
pilot-operated types. Prices range from $11.30 to 
$15.95, f.o.b. factory. 

NO OTHER VALVE offers all these important features 
—why settle for less? Call your MODERNAIR dealer 
or write today for complete data. 


CORPORATION 


Dept. 8-12, 400 PREDA ST., SAN LEANDRO, CALIF. 
Member National Fluid Power Association i 
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%& Heavy grey iron casting, 
accurately machined surfaces. 


He Power foctor—15 times air line 
pressure of 5 to 150 Ibs. 


%& Throat clearance to center of 
10” diam. circle. 


¥& Ram clearance 0 to 5”, stroke 
5/8”, table 5” x 5”. 


This useful, high quality No. 30 
SPEEDY AIR ESS is the last 
word in air power engineering — 
the result of 34 years of special- 
ization in diaphragm compression. 
Extremely sturdy, it does dozens 
of jobs formerly handled by ex- 
pensive presses—and does them 
more quickly, easily and economi- 
cally. Operated by Speedy Foot 
Control, Hand, or Fingertip 
Valves. Order from your supplier 
or write direct. 


Write for New Catalog of Speedy Air Tools and Accessories 
W. R. BROWN CORP., 2655 N. Normandy Ave., Chicago 35 
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when you buy hydraulic 
packings and fluids? 


— 


oe Compatibility—kind to each other 


-—q 





One-sou rce convenience 


_ delivery, with adequate stocks of standard items 


te service—both design and application—by engineers 
trained in both packings and fluids 


you do when you specify HOUGHTON! 


FIRST, because we have every type of 
packing you need including synthetic 
rubber, leather and the new Houghton- 
Developed rubber-impregnated leather 


packings. 


SECOND, every type: Cup, flange, U, V, 
including O-rings, washers, discs and 
gaskets .. . for oil, air, water and gas 
applications for all pressures and for 


temperature up to 2000°F. 


THIRD, we're the only packing manu- 
facturer also supplying all types of 
hydraulic fluids... reinforced petro- 
leum base oils... lubricant additives for 
water systems...and the new Houghto- 


Safe non-flammable hydraulic fluid. 


MOREOVER, we give you complete en- 
gineering service to match Houghton 
quality packings and fluids. Ask the 
Houghton Man about it. 


HYDRAULIC PACKINGS AND FLUIDS 


. ++ products of 


Ready to give you 
on-the-job service... 


December, 1955 Circle 47 on Reader Service Card 





Wipes out dirt 
for life! 


WEAR-SAVERS THAT WON'T STEAL POWER 


Hydraulic cylinder makers use Chicago Rawhide’s Type G wiper 
seals for many reasons. Here’s one: the special Sirvis leather wiper 
element holds its own lubricant—operates at low friction. This 
means negligible power loss. Another advantage: the Sirvis leather 
element will not trap grit and carry it—will not score the shaft. 
Years of dependable performance have demonstrated the ability 
of C/R Type G Oil Seals to exclude dirt, dust and moisture. They 
may be the answer to your problem, too. Write for your copy of 
“C/R Perfect Oil Seals.” 


Se 


PERFECT 
Ou Seale 


More automobiles, farm equipment and industrial machines 


yon C/R Oil Seals than on any similar sealing device. 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1301 Elston Avenve on seat pivision Chicage 22, Minois 


IN CANADA: SUPER OIL SEAL MFG. CO., LTD., HAMILTON, ONTARIO 


New Prodacts / 








Other C/R products 
Sirnvewe (Synthetic rubber) diaphragms, boots, gaskets and similar parts for critical operating 
conditions « Conpor: Controlled porosity mechanical leather packings and other sealing prod- 
ucts « Sravis: Mechanical leather boots, gaskets, packings and related products. 
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shut-off. Immediate tight shut-off 
is achieved by the quick acting tog- 
gle lever operation. Perfect sealing 
is obtained by use of a resilient O- 
ring, protected from the fluid 
stream by a floating sleeve arrange- 


ment. The valve is held closed by 

the positive lock of the lever cam 

arrangement rather than by spring 

pressure. 

Specifications: Unit is rared for 

pressures from O-3000 psi. The 

valve may be panel mounted. 
James-Pond-Clark 
Pasadena, Calif. 

Circle 133 on Reader Service Card 


HYDRAULIC PUMP 
... for wide range of 
operating conditions 
Designation: Series D 
Design: A radial piston pump of 
simple design, it incorporates a 
new “shrink seal” feature. Simpli- 
fied feed-back control with external 


valving can be utilized to accom- 
plish variable displacement. The 
over-all efficiency is above 90 per- 
cent. 

Specifications: Model D-5 (il- 
lustrated ) is rated at 2000 psi max- 
imum, 5 gpm at 1800 rpm. 


Simplex Engineering Co. 
Zanesville, Ohio 
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’ FLEXIBLE HOSE 
. . » withstands severe surge 


peaks 


Designation: No. 1508 
Features: This ie hose is avail- conpor = 


able in %, 4 and % inch sizes. 


h It will perform at 5000 psi oper- 


ating pressure in re = - Ss, Nide IS 
» Mac sixty! 











and at proportionate pressures in 
the larger sizes. The two larger | 
sizes use the company’s standard | 
detachable, reusable fittings while a 
special socket has been designed for 
the *% inch hose. | 

Aeroquip Corporation 

Jackson, Michigan 


Circle 135 on Reader Service Card 


CLAMPS 

. . . made of silicone impreg- 
nated fiberglas 

Designation: No. 82626 

Features: A rugged heat and 

abrasion resistant clamp which will 

withstand sub-zero cold and inten- 





y DELIVERS LOW DRAG ON A HIGH PSI PISTON 


ke= Specifications demanded a difficult combination. The piston cups 
Se oh =, of this Midland Bus Door Engine must seal effectively pneumatic 
Wy 7“ pressures ranging from 25 to 125 psi—and create minimum drag 
in a 6” stroke cylinder. While the cycles are relatively slow in bus 
door operation, they run as high as 100 per minute on other applications. 
Special C/R Conpor impregnated Sirvis leather cups provided the answer. 
Their high tensile strength, excellent resiliency and low sliding friction are 
particularly suited to applications such as this. After installation, the cylinders 
have given trouble-free operation ... opening and closing city bus doors 
quickly, smoothly, day and night, winter and summer . . . even in long un- 
interrupted service. Perhaps C/R Sirvis-Conpor packings may solve a simi- 
larly difficult sealing problem for you. Get in touch with your nearest C/R 
Sales Engineer, or send for ““Report on Conpor.” Write A. P. Barth, Chicago 
Rawhide Manufacturing Co., 900 N. Siate St., Elgin, Illinois. 


VA.) ' 
| 
i , 
\- | 





sive heat of aircraft, missile and 
rocket power plants. Temperature 
characteristics above +550 degrees 
F to below —90 degrees F. The 
clamps retain firm cushioned grip 
despite severe vibration. Cushions 
will not tear during engine harness 


Adel Precision Product 
CONTROLLED POROSITY 


Huntington 4, W. Va. 








Circle 136 on Reader Service Card siIRVI¢ MECHANICAL LEATHER 
HYDRAULIC POWER CHICAGO RAWHIDE MANUFACTURING COMPANY 
PACKAGE 1301 Elston Avenue SIRVIS DIVISION Chicago 22, Illinois 


IN CANADA: DISTRIBUTED BY SUPER OIL SEAL MPG. CO., LTD., HAMILTON, ONTARIO 


' ... features manifold 
mounted control components EXPORT SALES: GHON "Beier Maka on NECK, NEW YORK 











Designation: Series T8 , Om Seats: Shaft and end face seals for all types of lubricant retention and dirt exclusion » Sinvewe: (Syn- 
Design: Units consist basically of thetic rubber) diaphragms, boots, gaskets, and similar parts for critical operating conditions « Siavis: 
Mechanical leather packings and related products. 


== 
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an electric drive motor, an oil-hy- 
draulic pump and a control circuit 
mounted on an 8-gallon reservoir. 
Pumps and valves are direct con- 
nected to a common manifold 


mounting panel, eliminating all ex- 
ternal piping. 
Applications: Recommended for 


plications with systems requiring 
pressures up to 1000 psi. 
Specifications: Three pump ca- 
pacities are available, 2.2, 3.7 and 
5.2 gpm rated deliveries at 1800 
rpm and zero pressure. A choice of 
three electric drive motors rated 1, 
144 and 2 hp at 1800 rpm in com- 
bination with the three pump op- 
tions provides flexibility for a vari- 
ety of volume and pressure require- 
ments. 
Vickers Incorporated 
Detroit, Michigan 
Circle 137 on Reader Service Card 


ARBOR PRES3 

...+ for pressures up to 5 tons 
Designation: Staffa 

Features: Construction employs 
steel sections so that the addition 
of jigs and other adaptors for spe- 
cialized needs involves only a sim- 
ple welding operation. Press is used 


in conjunction with a Hydroram 
pump and cylinder unit. Retraction 
of the cylinder after pressing is 
automatic and requires only a half 
turn of the release valve. Self-con- 


tained pump and cylinder unit is 
easily removable and provides a re- 
mote jack unit. 
Chamberlain Industries Ltd. 
London, England 
Circle 138 on Reader Service Card 


SOLENOID AIR VALVE 
..- pilot or manually operated 


Features: Single solenoid 4-way 
Continued on page 1/12 


a wide range of light industrial ap- 


Get 
CONSTANT airflow 
atthe 
CONSTANT pressure 


Use VICTOR Air Regulators 





Reduce delivery pressures to required operating 
levels, prevent over-pressures, accurately maintain 
constant operating pressure and flow to cylinders, 
pneumatic tools and other air equipment—all with- 
out chatter. Standard model VICTOR Air Regulator 
has 0-125 p.s.i. delivery range, with 200 p.s.i. gauge. 
Other models with range to 250 p.s.i. (on request) . 
Inlets are 500 p.s.i. (maximum) . Temperature range, 
—40° to +-200°F. 


VICTOR Pneumatic Controls 
with VICTOR Air Regulator 


For air-operated machinery and tools. Combines air 
regulator with filter and lubricator. Scientifically de- 
signed filter traps condensation, pipe scale and dirt 
from air line, with minimum flow resistance. Lubri- 
cator is set instantly to any rate, provides correct 
oiling for all types of air equipment; may be refilled 
without shutdown. 


VicloR EQUIPMENT COMPANY —— 


Mfrs. of welding & cutting equipment; hardfacing rods, blasting 
nozzles, cobalt & tungsten castings; straightline and shepe cutting 
machines. 


844 Folsom St. 


you need 


When regulating air or 
gases of any type, at any 
pressure from 0-10,000 
p.s.i., look to VICTOR for 
highest quality instruments 
and expert assistance. See 
your VICTOR dealer now 
. .. Or write for literature. 





SAN FRANCISCO 7 
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COAL OUTPUT UP OVER 100°/- 


AT RAWDON i 


MEN ENGAGED BEFORE AFTER 
InN H AN D L ! N G re-organisation re-organisation 


BOGg? << «| et 8 .. . MANPOWER BALANCE UPGRADED 
So eee ee ob TO COAL-FACE WORK 


NUMBER OF 
INCREASED SAFETY WITH 
veusiceutarmens . . 650 1D 6 ices LESS MOVING MACHINERY 
aa 148.5 360 WOUND THROUGH ONE SHAFT 
mde = ' ‘ * * INSTEAD OF TWO 


THESE OUTSTANDING FIGURES—reproduced by permission of the 

_ National Coal Board — illustrate the economy and efficiency of the 
Torley Container Automation powered and controlled by Keelavite 
Hydraulics at Rawdon Colliery in Leicestershire. 


Flan right with 














THE RECOGNISED AUTHORITY ON HYDRAULIC POWER TRANSMISSION 


KEELAVITE ROTARY PUMPS & MOTORS LTD., ALLESLEY, COVENTRY, ENGLAND ... . Telephone: Meriden 225-6 
Canadian Agent: John Spotton Company Ltd., 21 Carson Street, Toronto 14, Ontario 
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HYDRAULIC CYLINDERS 


CUSTOM-DESIGNED 


by B.H.E.W. 


Meet Your 
Product-Design 
Requirements. 


Dependable performance in minimum mounting space is character- 
istic of B H E W hydraulic cylinders. Standard and special O.E.M. 
designs of all types, sizes and any mounting style are available on 
order . . . delivered on schedule. 


Send specifications of your requirements for ANY kind of hydraulic, 
pneumatic and water cylinder. 


BIH/EIW 


Benfon Harbor Engineering Works, Inc. 


St. Joseph, Michigan 


Lift trucks need the B H E W Pressure- 
Operated Hydraulic Flow Control Valve. 
It eliminates surge as load starts down. 
Load-weight controls rate of descent. 


New Products / 























WONLY THREE PARTS 
MEETS J.1.c. STANDARDS 

\K GREATER FILTERING AREA 
\K SPECIAL TRAP-WEAVE MESH 


The New 


CAPITAL HYDRAULIC OIL FILTER 


WITH MONEL METAL INSERT 


Reservoir Type for Hydraulic and Oil Re-Circulating Machinery 


EASY TO INSTALL + EASY TO CLEAN LONG LIFE - LOW COS 


SIZES AND SCREENS TO FIT YOUR NEEDS 


(CAPITAL eneineerine & Mrc.core 


5837 South Ashland Avenue Chicago 36, Illinois 
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valve conforms to JIC standards. 
Sclenoid is enclosed in dust-tight 
and watertight enclosure and 
mounted on the cover so that valve 
is electrically inoperative when cov- 
er is removed. Pig tail coil leads 


MANUAL OPERATING BUTTON 
SOLENOID ATTACHED. 10 COVER 


Cover TH “ 


are furnished with ring type pres- 
sure connectors and a built-in junc- 
tion box is provided with a thread- 
ed electrical conduit connection, 
Sizes: Available in 44, % and 4 
inch sizes. 
Automatic Valve Company 
Farmington, Michigan 
Circle 139 on Reader Service Card 


FLUID MOTORS 
... feature flow deflector pin 


Features: Centering a deflector 
pin in the inlet stream of these 
gear-type hydraulic motors, has re- 
duced turbulence. Modifications to 
the housing permit better starting 


torque. Undersize bore and oversize 
shaft have reduced needle bearing 
clearances. The motor is available 
with speed reducer drive to insure 
very slow speeds when necessary. 
These motors are suitable for ap- 
plications ranging to 2 hp. 
The John S. Barnes Corp. 
Rockford, Iil. 
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SOLENOID VALVES .. . of gen- 
eral purpose, 2-way type are speci- 
fied in Form No. V5004 issued by 
Automatic Switch Co. Features and 
application information data are 
presented, and cutaway photographs 
show operation of the normally- 
closed and normally-open types. 
Graphs are presented to show free 
air flow as a function of differential 
pressure at 25 psi and at 100 psi 
for various sizes of valves. A third 
chart shows liquid flow as a func- 
tion of differential pressure. Charts 
show maximum pressures for air, 
water, and light oil service for each 
size valve. A dimensional drawing 
is included for the valves which are 
available in pipe sizes from 14% to 
3 inches. 
Circle 176 on Reader Service Card 


V-BELT DRIVES . . . Multi-col- 
ored tables for quick and easy selec- 
tion of constant speed Texrope V- 
belt drives are featured in a new 
catalog. This well illustrated 74 
page booklet 20P40 available from 
Allis-Chalmers Manufacturing Com- 
pany, also contains design features, 
basic drive principles and technical 
data on sheaves, also hints for eco- 
nomical, safe and dependable opera- 
tion of V-belt drives. 
Circle 177 on Reader Service Card 


DRILL FEEDS .. . manufactured 
by The General Pacific Corp. are 
presented in a brochure from the 
company. These air operated, hy- 
draulically controlled units operate 
at air line pressures from 80 to 150 
psi and have an infinite range of 
variable-feed adjustment. The drill 
press spindle travel is 4 inches, and 
the spindle can be instantly re- 
turned at any point dur.ng the 
cycle. The automatic drill feed has 
a cycle of fast traverse to the work, 
hydraulically controlled drilling, 
and rapid return. The deep hole 
driller drills and retracts for chi 
clearance until the depth is pelle 
and incorporates an automatic shut- 
off. 
Circle 178 on Reader Service Card 


PNEUMATIC REGULATORS... 
including filter-regulator combina- 
tionss filters, regulators, relays, 
purge assemblies, and control pan- 
els are discussed in Bulletin H-2 
from Conoflow Corp. The compo- 


Supplied in 
Assemblies 


Flex-O-Tube will help you 
determine the assembly 
needed or work to your 
own specifications 
either case, modern fac 
ities and latest inspection 
techniques assure you a 
wniformly high quality 
product delivered promptly. 


Supplied for 
Field Assembly 


O %¢ 


Flex-O-Tube hose is also 
supplied in bulk coils with 





If pressure is a factor in the perform- 
ance of your product, you can rely on 
Flex-O-Tube. For here is a name that 
has stood for uniformity of high quality 
for twenty-five years. 


And just as important, the Flex-O-Tube 
organization is one that you can rely 
on, too. When the pressure’s on for 
production you can count on prompt 
deliveries of flexible hose products that 
consistently meet specifications. 


These are but two of the reasons why 
industry has used miles and miles of 
Flex-O-Tube and continues to specify 
it in increasing quantities. Why don't 
you find out for yourself by “putting 
the pressure on Flex-O-Tube”? 


Please send me your free aircraft catalog. 


industrial catalog. 


_ 





Company .... 





DIVISION OF MERIDAN CORP. 


2527 JIM DALY ROAD * INKSTER, MICHIGAN 
Flex-O-Tube Co. (Canada) Lfd., Windsor, Ontarie 


nent: are illustrated by photographs 
and cutaway drawings, and charac- 








Continued on next page 
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teristics of the regulators are pre- 
sented in graphs. Typical installa- 
tions are indicated by schematic 
circuits, and features and design 
are contained in detailed discus- 
sions. Two applications of purge 
assemblies are outlined and _ illus- 
crated. Ore of these is for the meas- 
urement and control of flowing 
fluids by means of differential me- 
ters when it is necessary to keep 
the fluid from coming in contact 
with the meter body. The other 
application is a system for obtain- 
ing liquid level indication by the 
bubbler system 
Circle 179 on Reader Service Card 


MECHANICAL VARIABLE 
SPEED CONTROL .. . provides 
infinitely variable output speed over 
a range up to 9:1 from a constant 
speed power source. The Cleveland 
Worm & Gear Company, has an 
eight page catalog describing the 
features 2nd operations of this unit. 
The operating principles are indi- 


veatteeea 





cated in schematic drawings. Since 
this unit employs the rolling action 
of a series of balls, this device per- 
mits smooth adjustment of the out- 
put speed while operating under 
load. 

Circle 180 on Reader Service Card 


PORTABLE HYDRAULIC ROD 
CUTTER . . . powered from a 5- 
gpm pump is announced in a leaflet 
from Northcurt Mfg. Co. The 6000- 
psi pump is enclosed in a cabinet 
which has a hinged side for easy 
inspection. Low voltage control as- 
sures operator safety, and the unit 
is shipped completely wired and 
ready for service. The cutter has 
pressure lubrication to the moving 
parts and has only one moving 
seal. All-electric control is provided 
with a solenoid valve controlled by 
a control button. 
Circle 181 on Reader Service Card 


VALVES ... for air, oil, and water 
service are specified in three bro- 


chures issued by Barksdale Valves. 
The air valves are available for 
250, 2000, and 4000 psi service. 
Foot-operated as well as manual 
types are available for the 250-psi 
service while manual valves are 
shown in the higher pressure types. 
Dimensions, and valve character- 
istics including minimum flow pas- 
sage, free air flow, and actuating 
force, are given for each type. The 
manual oil valves are for 1500, 
3000, and 6900 psi service. 2-way 
and 4-way valves are available for 
1500 and 6000 psi service and 4- 
way valves are available for 3000 
psi service. Water service valves 
are available in 2-way and 4-way 
types for 3000 and 6000 psi service. 
Circle 182 on Roader Service Card 


ENGINEERING & RESEARCH 
FACILITIES . . . A two page bro- 
chure offered by Lester C. Hehn, En- 
gineering and Research Develop- 
ment, describes the consulting serv- 
ices and research facilities in the 
fields of mechanical engineering and 
applied physics. Among the services 
currently performed are new prod- 
uct design, engineering reports, re- 
search and development, patent 
studies and model making. 
Circle 183 on Reader Service Card 


AT LAST! a teon-ey 


air-operated Hydraulic 


@ CHECK 
@ RELIEF 
@ SHUT-OFF 


1 


— 


dlecharge curves 


Boost Pump with 
positive operation, high 
fluid capacity, and 


long life! 


The new S.C. 10-304 Hydraulic 
Boost ro has licked the prob- 
y 


lem of bal 


pump operation. A 


spring offset automatically posi- 
tions the air actuating valve on the 
power stroke. This feature, plus an 
automatic sequence of operations, 
make it impossible to stall or stop 
the pump, assuring positive, con- 


tinuous operation. 


Simple, trouble-free operation — 
The valve assembly is made of 
corrosive-resistant steel, heat 
treated for long life. 
Accommodates either oil or 
water —for both testing and pow- 
ering of equipment. 
Mini leakage— Both valve 
and sleeve are precision 
for closer fit; smoother operation. 
3 desired pressure auto- 
matically—Operates often enough 





to replace any fluid which has 
leaked from the system. 

Eight standard models — 1000, 
2000, 3000, 5000, 8000, 10,000, 
20,000 and 30,000 p.<.i. All 
models operate on 80 p.s.i. air 
pressure. 

Ovtput capacities—From two 
gallons per minute at 1000 p.s.i. 
to 23 cubic inches per minute at 
30,000 p.s.i. 


Write for 
and prices 


SC HYDRAULIC ENGINEERING 


S318 30. CENTRAL AVENUE - LOS ANGELES 1, CALIFORNIA - PHONE LOGAN 5-5584 
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T-900 Series ...Toggle Operated 
Shut-off Valve . . . Quick acting 
toggle lever operation with positive 
leak-proof shut-off. Fool proof, 
maintenonce free, with no adjust- 
ments required. Snap it's open .. . 
snap it’s closed . . . dead tight. For 
liquid or gas —for any pressure up 
to 3000 PSI. Operates smoothly and 
easily up to full rated capacity. 
Representatives in Principal Cities 
SEND FOR INFORMATION 


* DOND: CLARK 


2181 East Foothill Bivd.+ Pasadena 8, California 
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HANDBOOK OF HYDRAULIC 
TABLES . . . and Other Engineer- 
ing Data is the title of a publica- 
tion made available by Aldrich 
Pump Co. This 28-page Bulletin 
No. 50 is a reference work for hy- 
draulic engineers interested in 
pumping and piping problems. 
Circle 184 on Reader Service Card 


VALVE SELECTION CHART... 
designed for simplified selection of 
forged needle, bar stock, and toggle 
valves has been published by Hoke, 
Inc. The 18 x 24-inch wall chart 
presents tabular data on both vee- 
point and blunt-point needle valves 
as well as spring-closing and cam- 
closing toggle valves, all available 
in a choice of forged body or bar 
stock designs. The new wall chart 
also includes a Corrosion Resist- 
ance Table and formulaes for the 
proper method of valve sizing 
based on maximum flow desired. 
Circle 185 on Reader Service Card 


STEEL TUBING ... is the subject 
of a new catalog describing four 
major classifications of carbon and 
alloy steel tubing including pres- 
sure tubing. This catalog issued by 
Ohio Seamless Tube Div. of Cop- 
perweld Steel Co. covers both seam- 
less and electric resistance welded 
tubing, and tube fabricating and 
forging. 
Circle 186 on Reader Service Card 


HOSE COUPLINGS... . for var- 
ious applications are described and 
specified in Catalog AC-1154 re- 
leased by Dixon Valve & Coupling 
Co. Each type is pictured, and sizes, 
applications, and prices are given. 
Featured are several types of air 
hammer couplings, air hose cou- 
plings, and hose menders. Single 
bolt and double-bolr hose clamps 
are also included. 
Circle 187 on Reader Service Card 





“March 19-23 


The best and latest in tools, machines, 
inspection equipment, out tio 
devices, controls and accessories to 
cut costs and boost profits—many 
never before shown anywhere. 

* For the small plant 

* For the intermediate plant 

¢ For the big plant 


1956 ASTE 
INDUSTRIAL 
EXPOSITION 


INTERNATIONAL AMPHITHEATRE 


CHICAGO, ILL. 











~J 
AMERICAN SOCIETY OF 
TOOL ENGINEERS 


December, 1955 


Fast 
change-overs 
are easy 
on the new 


This cylinder has all the most wanted design features . . . 
provides exceptional adaptability, quick assembly and 
disassembly. You can make many fast change-overs using 
the simplest tools. Cushioning is easily adjusted; packing 
and internal parts can be changed; operation modifications 
can be made quickly on the basic cylinder. 
No other cylinder offers so many vital features: compact, 
streamlined design; lightweight aluminum alloy and steel 
construction with no sacrifice of strength; sealed-in lubrication 
which eliminates need for external line lubricators. Operates with 


air, water or oil without interchanging or adding parts. 
ratings: air — 200 psi; water or oil — 500 psi; Bore diameters: 


1%”, 2%”, 3”, 4”. Mountings: foot, flange, pivot, clevis, trunnion 


NATIONAL PNEUMATIC CO., INC. ““° HOLTZER-CABOT °°" 





in Principal Cities throughout the World 


eeeeeew eee eee eee eee eeee 


125 Amory St., Boston 19, Mass. 
Sales Service Representatives 


Designers and manufacturers of 
mechanical, pneumatic, hydraulic. electric 
and electronic equipment and systems 


INDUSTRIAL ACTUATORS AND CONTROLS DIVISION 
NATIONAL PNEUMATIC CO., INC. 
125 Amory Street, Boston 19, Massachusetts 
Gentlemen: Please send me design information on the NP Power Drive Cylinder . . Include in- 


formation on NP Power Check feed control — NP Power Trol valves — 
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Post Seri 


William J. Fath 
The Hydraulic Press Mfg. Co. 


Frederick L. Guyette 
The New York Air Brake Co. 


William Spangler 
Resistoflex Corporation 


pis/ol Industry 


News about people, manufacturers and sales organizations 


Hydraulic Press Manufac- 
turing Company has appointed 
William J. Fath as production 
control manager. Formerly pro- 
duction and plant manager for 
National Farm Machinery, Fath 
comes to H-P-M with a wide back- 
ground of experience in factory 
operations. 


Promotion of Frederick L. 
Guyette to chief plant and equip- 
ment engineer has been announced 
by The New York Air Brake 
Company. Guyette, after serving 
in various manufacturing capaci- 
ties for 25 years with the com- 
pany, will now be responsible for 
plant layout, machine tools, build- 
ings and equipment for all five 
manufacturing divisions. 


The A. W. Cash Co., Decatur, 
Ili., has purchased the Farris Sta- 
con Corp., Palisades Park, N. J. 
Operations of the Farris Stacon 
Corp. will be transferred to the 
Decatur plant. In the purchase, 
the A. W. Cash Co. acquired some 
special equipment, inventory, fin- 
ished parts, engineering drawings, 
designs, patents and other assets. 


The sales engineering staff of 
Resistoflex Corporation has 
been expanded in the Midwest with 
the establishment of a new sales 
office in Kansas City, headed by 
William Spangler. He will be 
responsible for the sale of the com- 
pany’s industrial and aircraft prod- 
ucts. M. H. Eberle has been ap- 
pointed sales engineer at the Chic- 
ago office. 


Blackhawk Manufacturing 
Co. has sold its “Blackhawk” 
Hand Tool Line to The New Bri- 
tain Machine Co., New Britain, 
Conn. According to Philip G. 
Brumder, president of Blackhawk, 
the company will now be able to 
further expand and specialize in 
the broadening fields of hydraulic 
products and lifting equipment. 
Blackhawk has already introduced 
new and re-designed products and 
its recently acquired additional 
plant in Sheboygan, Wis. has been 
completely automated for mass 
production. 


Robert M. Van Tassel was 
named head industrial designer 
for Joy Manufacturing Com- 
pany. Tassel, who will be at- 
tached to the Pittsburgh execu- 
tive staff, has been with the com- 


pany for seven years. 


The U. S. Hoffman Machin- 
ery Corporation, Industrial 
Filtration Division has transfer- 
red the manufacture and sales of 
its bypass, fullflow and portable 
filters, oil conditioners, vaporizers 
and preheaters to its affiliate, the 
Hoffman-Allen Corporation, 
Springfield, Mo. Product design 
and sales policies will remain un- 
changed under this arrangement. 


Sperry Gyroscope Company, 
Ltd., Brentford, England, has 
been established as an overseas 
manufacturing source for Vickers 
aircraft hydraulic systems. Both 


Continued on page 118 
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BACHMAN Model +743 
V4" Solenoid valve 


MACHINE DESIGNERS! 


Get the full story on Bachman’s new long-life laminated plastic 
valves. 

Built for consistent dependability, they will meet today’s re- 
quirements for automatic machine control and give you the same 
satisfaction so many are now enjoying. 

Ruggedly constructed valve body and base are made of light 
weight phenolic laminates which absorb shock and noise and are 
amazingly unaffected by wear. Standard O-ring seals are re- 
cessed in valve body. 

Aluminum spool is micro-finished and hard coated by a sensa- 
tional new process which maintains bubble-tight performance 
under most difficult conditions. 

Stock models include 4” pipe size in 2-way, 3-way and 4-way 
action, for pressures to 200 PSI. You have your choice of single 
or double solenoid actuation in 110 or 220 volt continuous duty 
coils, with steel solenvid covers and safety connectors optional. 
Consult your nearby distributor or write today for specifications 
which you can apply to your own automatic control problem. 


Made and guaranteed by 


JOHN D. BACHMAN & CO. 


1713 Sperger Lane Bristol, Tennessee 





EXPENSIVE GAGES 


SPRAGUE SHUT OFF VALVES automatically cut 
out gages and other pressure-sensitive in- 
struments when fluid pressures go beyond 
their operating limits. Automatically open 
when pressure is again within approx. 80% of 
set cut-out points. Available for any pressure 
setting between 10 PSI. and 5000 PSI. ~ 
Save valuable man hours. Eliminate opening 
and closing manually operated shut off 
valves. Supplied with standard pipe thread 
connections, also available with AN 

tube fittings. Body is 14” aluminum 

hexagon stock. Length 5%”. Bronze 

or stainless steel bodies also 

available. Easy to install. Thou- 

sands in use. Write for bulletin. 
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NOTICE 


to the users of 


Master Catalog 
f 


° 


Fluid Power Products 


The agen | is a complete list of our distributors some of 
which the publishers inadvertently left out of our listing in the 
1956-57 ition of the MASTER CATALOG OF FLUID POWER 
PRODUCTS 

ALABAMA: Birmingham, Moore-Handley Hardware Co., Inc.,; 
Mobile, Moore-Handley Hardware Co., Inc.; ARIZONA: Phoenix, 
Arizona Hardware Co., Ducommun Metals & Supply Corp.; Tuc- 
son, Arizona Hardware Co.; CALIFORNIA: Bakersfield, Tay-Hol- 
brook, Inc.; Eureka, Tay-Holbrook, Inc.; Fresno, Tay-Holbrook, 
Inc.; Los Angeles, Allied Supply Co., Ducommun Metals & Supply 
Corp., Pacific Metals Co., Ltd., Warren & Bailey Co.; National 
City, Ducommun Metals & Supply Corp.; Oakland, American 
Brass & Copper Co., Tay-Holbrook, Inc.; Sacramento, Tay-Hol- 
brook, Inc.; Salinas, Tay-Holbrook, Inc.; San Carlos, Tay-Hol- 
brook, Inc.; San Diego, Warren & Bailey Co.; San Francisco, 
C. W. Marwedel, Pacific Metals Co., Ltd., Tay-Holbrook, Inc., 
Warren & Bailey Co.; San Jose, Tay-Holbrook, Inc.; Santa Rosa, 
Tay-Holbrook, Inc.; Stockton, Tay-Holbrook, Inc.; Vernon, Amstan 
Supply Division; CONNECTICUT: Hartford, L. L. Ensworth & 
Son, Inc.; Waterbury, Torrington Supply Co.; FLORIDA: Jack- 
sonville, Cameron & Barkley Co.; Miami, Cameron & Barkley Co.; 
Miami Springs, The Fitting Supply Co.; Orlando, Cameron & 
Barkley Co.; Tampa, Cameron & Barkley Co.; GEORGIA: Savan- 
nah, Cameron & Barkley Co.; ILLINOIS: Chicago, Barrett- 
Christie Co., Triton Company; Peoria, Wilkins Pipe & Supply Co.; 
Rockford, Mid States Corp.; Rock Island, Amstan Supply Division; 
INDIANA: Evansville, Budlock Refrigeration Supply Co., Amstan 
Supply Division; Fort Wayne, Amstan Supply Division; Indianap- 
olis, Central Rubber & Supply Co., Hubbell Metals, Inc.; South 
Bend, Amstan Supply Division; KANSAS: Wichita, Standard 
Products Co.; LOUISIANA: Shreveport, Peerless Supply Co.; 
MAINE: Portland, A. E. Borden Co., Inc.; MARYLAND: Baiti- 
more, Carey Machinery & Supply Co.; MASSACHUSETTS: Boston, 
A. E. Borden Co., Inc.; MICHIGAN: Detroit, Copper & Brass 
Sales, Inc., Taylor Supply Co.; Grand Rapids, Copper & Brass 
Sales, Inc.; MINNESOTA: Minneapolis, Air Engineering & Supply 
Co., Duncan Co., John Henry Foster Co., Amstan Supply Division; 
MISSOURI: Kansas City, Allied Brass, Copper & Plastics, Hub- 
bell Metals, Inc.; St. Louis, Hubbell Metals, Inc.; NEBRASKA: 
Omaha, John Day Rubber & Supply Co.; NEW JERSEY: Newark, 
Jones & Auerbacher, Inc.; NEW YORK: Buffalo, Beals, Mc- 
Carthy & Rogers, Inc., H. D. Taylor Co.; New York, Spohr Co.; 
Rochester, Ontario Metal Supply Co.; OHIC: Akron, Good Supply 
& Equipment Co.; Cincinnati, Vulcan Copper & Supply Co.; 
Cleveland, W. M. Pattison Supply Co.; Mansfield, Amstan Supply 
Division; OKLAHOMA: Oklahoma City, Republic Supply Co.; 
Tulsa, Jones & Laughlin Steel Corp.; OREGON: Eugene, American 
Steel & Supply Co.; Portland, American Steel Warehouse Co., 
Eagle Metals, Inc. of Oregon; PENNSYLVANIA: Bradford, Bo- 
vaird & Seyfang Mfg. Co., Inc.; Erie, Cohen Industrial Supply, 
Inc.; Philadelphia, Casanave Supply Co., Inc., Parker Armstrong 
Co.; Pittsburgh, Gateway Industrial Supply iInc.; RHODE 
ISLAND: Providence, Franklin Supply Co.; Pawtucket, Lincoln 
Supply Co.; SOUTH CAROLINA: Charleston, Cameron & Barkley 
Co.; TENNESSEE: Chattanooga, Moore-Handley Hardware Co., 
Inc.; Memphis, Hubbell Metals, Inc.; Nashville, Moore-Handley 
Hardware Co., Inc.; TEXAS: Dallas, Briggs-Weaver Machinery 
Co.; Houston, Thermal Supply Co., R. J. Gallagher Co.; UTAH: 
Salt Lake City, Metals Supply Co., Pacific Metals Co., Ltd.; 
WASHINGTON: Seattle, Eagle Metals Co.; Spokane, Eagle Metals 
Co.; WEST VIRGINIA: Charleston, A & I Supply Co.; WISCON- 
SIN: Appleton, I. Bahcall, Inc.; Milwaukee, Mormon Belting & 
Supply Co.; CANADA: Alberta, Edmonton, Mechanic's Supply 
Ltd.; B. C., Vancouver, Fleck Bros., Ltd.; Ontario, Brantford, 
Williams Supply Co.; Hamilton, Vallance Brown; Ottawa, Keyes 
Supply, Ltd.; Toronto, A. C. Leslie & Co., Ltd.; Quebec, Mon- 
treai, A. C. Leslie & Co., Ltd. 


We suggest that you paste this on page 24 of 
the MASTER CATALOG under our listing. 


Imperial Brass Mfg. Co. 


1200 W. HARRISON STREET 
CHICAGO 7, ILLINOIS 











Post Scripts /of Industry 
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continued 





Vickers, Inc., and Sperry Gyro- 
scope Co., Ltd., are divisions of 
the Sperry Rand Corporation. 
This new source wil enable Euro- 
pean nations to secure accessories 
from England or the United States. 


Election of R. S. Reynolds, 
Jr.. as chairman of the board of 
Robertshaw-Fulton Controls 
Company has been announced. 
Reynolds has been associated with 
the company since its formation, 
serving as a director and financial 
vice president. J. Louis Reynolds 
and John A. Robertshaw, Jr., 


were named directors. 


--* *” 


= 


@ 


R. S$. Reynolds, Jr. 
Robertshaw-Fulton Controls Co. 


The consolidation of product 
lines, sales organizations and ac- 
tivities of The United States 
Gasket Company and The Bel- 
mont Packing and Rubber 
Company has been announced. 
This new combination, to be 
known as U. S. Gasket—Bel- 
mont Packing, has Harry Scott 
as general sales manager. He pre- 
viously headed sales for U. S. 
Gasket. 


Two new positions have been 
created during a major reorgani- 
zation of the equipment operations 
of Raytheon Manufacturing 
Company. John H. Beedle has 
been appointed manager of com- 
mercial equipment and Gordon S. 
Humphrey manager of govern- 


ment equipment. The changes 
were made to facilitate further 
expansion of the company’s com- 
mercial and military projects. 
Four departments make up the 
commercial equipment organiza- 
tion: Commerical engineering, a 
new unit, headed by N, B. Nich- 
ols, an authority on servomech- 
anisms and automatic controls; 
commercial manufacturing headed 
by J. Glasser; transformer plant 
directed by K. W. Gordon and 
commercial marketing under D. J. 
Webster. 


Lear, Inc., has appointed J. E. 
Sullivan as manager of the com- 
pany’s Washington, D. C. offices. 
He recently resigned as civilian 
chief of the Bureau of Aeronautics 
Airborne Equipment Division. 


National and international sales 
of the Trabon Engineering 
Company’s products wil be su- 
pervised by E. W. Baumgard- 
ner, who was appointed sales man- 
ager. Prior to joining the firm, 
Baumgardner was associated for 
nine years with Industrial Ovens, 
Inc. 


E. W. Baumgerdner 
Trabon Engineering Corp. 


Theron 8S. Bushnell has been 
named Midwest district manager 
of Tube Turns Plastics, Inc. 
Working out of Chicago headquar- 
ters, his territory will include IIli- 
nois, Indiana, lowa, Minnesota, 


Wisconsin, Michigan, Ohio, West 
Virginia and Missouri, as well as 
customers in the Pittsburgh area. 


Worthington Corporation 
has elected George F. Habach 
to vice president in charge of en- 
gineering with full administrative 
responsibility for engineering ac- 
tivity, including research and de- 
velopment. Harry A. Feldbush, 
formerly vice president in charge 
of engineering, after 40 years 
service with the company will con- 
tinue on the technical staff as con- 
sultant on special engineering 
problems. 


George F. Habach 
Worthington Corporation 


Seventy salesmen and represen- 
tatives from the United States, 
Canada and South America, at- 
tended the second general sales 
conference recently held by Chik- 
san Company, a wholly owned 
subsidiary of Food Machinery and 
Chemical Corporation. Visitors 
were taken on a guided tour of 
the plant to familiarize them with 
production methods and office pro- 
cedures. At this three day meet- 
ing new products were introduced, 
current projects presented and 
personnel from both sales and en- 
gineering departments joined in 
product discussions. 


Parker Appliance Company 
has announced the appointment of 
two new O-ring distributors. D. 
Schultz Co., Minneapolis, Minn., 
and Milam Aircraft and Indus- 
trial Supply Co., Dallas, Texas. 
Both firms will carry extensive 
stocks for prompt servicing. 


APPLIED HYDRAULICS 





Arnold E. Amadon has re- 
joined the Graton & Knight 
Company as supervisor of pack- 
ings and textile sales. Amadon 
started with the firm in 1930 and 


Snap-Tite, Inc., has appointed 
Stewart Miller Associates, Inc. 
Needham, Mass., as their new rep- 
resentative. The company, headed 
by Stewart Miller, will cover the 


and R. P. Chambers of the 
United Kingdom. 


Benedict Engineering & 
Sales Company, Birmingham, 


Alabama, has been appointed by 
Rivett Lathe’ & Grinder, Inc. 
as representatives for their line 
of air and hydraulic products. 
S. R. Benedict, Jr., who organ- 
ized the firm in May 1955, has 20 
years experience in selling, engi- 
neering and supervising installa- 


states of Maine, New Hampshire, 
Vermont, Massachusetts and 


Rhode Island. 


left in 1947 to establish his own 
business. Amadon succeeds Leslie 
C. Street. 


Central States Industrial 
Supply Company, Cleveland, has 
become a distributor for high pres- 
sure hose assemblies made by tion of equipment. The company 
Stratoflex, Inc. : will cover Alabama, Mississippi 


and North West Florida. 





To manufacture and market its 
electrical distribution and control 
products, Square D Company, 
Detroit, has formed an English 
subsidiary, known as Square D 
Ltd. Manufacture of selected mo- 
tors has been subcontracted to 
Plessey Co., Lid. Sales branch 
offices are to be established in im- 
portant industrial centers such as 
Birmingham, Manchester and 


Arnold E. Amadon 
Graton & Knight Co. 


Rhodes Lewis Corp., has been 
purchased by Fairchild Engine 
and Airplane Corp., Hagers- Glasgow. Directors of Square D 
town, Maryland. Rhodes Lewis Ltd., are F. W. Magin, F. H. 
was formerly owned by McCul- Roby and J. F. Magin of the 


loch Motors Corp. parent company and B. C, Spicer Po mwenet weg ig 


Benedict Engineering & Sales Co. 


Gresen 
HYDRAULIC 
CONTROL VALVE 


(Directional) 





A GERBING EXCLUSIVE! 


The exclusive CONCAVE jaw 
surfaces of the Gerbing Flexible 
coupling actually holds the Buna-N 
rubber insert or spider within the 
jaws and prevents the rubber from 
extruding under load. Effectively 
absorbs shock, vibration, and mis- 
alignment. Requires no lubrication. 
Available for shafts 4%” to 2%” and 
H.P. ranges from fractional thru 30. 
Deliveries from dealer and factory 
stocks. Increase your coupling serv- 
ice life. Write for complete infor- 
mation. 


GERBING 
MANUFACTURING CORP. 


Northbrook, Til. (Suburb of Chicago 


Concave jaws hold spider 


acme tugs e For Single or a Acting Cylinders 
e Pressures to 1500 PSI 
pon ~ ado hee he e Built-in Adjustable Relief 
vibration-free operation. ; Seeing ' cylinder ports, 
inlet wd outlet. 


Write for literature 


GRESEN MANUFACTURING CO. 


628 Colfax Ave. N. Dept. A-55 Minneapolis 11, Mina. 


Model S.P. 
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ACCUMULATOR CIRCUITS 


Design Considerations for “Stopping 
That Bounce” 


By James J. Melead Mar. p 66 


Hydraulic Device Closes Circuit Breaker 
By E. R. Perry May p 71 


ASSOCIATION AND 
TECHNICAL MEETINGS 


Abtracts of Technical Papers to be given 
at the 11th NCIH Oct. p 68 


SAE Aircraft Committee 


Meetings May p 100 


June p 82 
July p 90 
Dec. p 74 


National Conference on Industrial 


Hydraulics Oct. p 65 


AVIATION APPLICATIONS 


Circuit Redesign Eliminates Surge 
By D. M. Moore Nov. p 96 


Flow Metering Device for High Pressure 


Systerns 
By Allan Stone Mar. p 94 


High Temperature Fluid, Packing and 
Operating Problems Dec. p 74 


How to Reduce Weight of Aircraft 
Hydraulic Systems . . . Part 1 By 
Circuit Design 
By K. G. Hancock June p 74 
How to Reduce Weight of Aircraft Hy- 
draulic Systems . . . Part 2 By 
Component Design 
July p 82 


By K. G. Hancock 
Hydraulic Cylinders as Snubbers 
By Everett G. Gravenhorst Apr. p 78 
Hydraulic Shock Absorbers for Aircraft 


Landing Gear 


By A. E. Bingham Aug. p 66 


Improved Cross-Over System 
By E. W. Kesselman Nov. p 100 
New Assembly Method for Jet Engines 
By Andrew J. Auld, Jr. May p 102 


New British Aircraft Components 
Nov. p 104 


O-Ring Maintenance 


By R. G. Dempsey Oct. p 106 


Practical Pressure . . . 3000 PSI 
By Conrad H. Cooke May p 86 


Servo Valves Control Jet Engine 
Test Sept. p 108 


Some Ideas About Aircraft Hydraulics 
in 1955 Mar. p 98 


Supply Correct Operating 
Specs Sept. p 102 


Toggle Actuator Saves Space, Reliably 
Locks Landing Gears 
By Richard A. Chace May p 96 


Transport Aircraft Men Confer on 
Design and Operating 
Problems Feb. p 66 


Trends In Aircraft Hydraulics 
By W. E. Eldred Sept. p 114 


Unique Floating Fluid 
Manometer Nov. p 110 


What Kind of Power for Aircraft 
Actuators? 
By Robert C. Treseder and Howard 
M. Geyer Feb. p 54 


COMPONENT DESIGN 


A New Development . . . Fluid Power 
in the Home 

By Edward L. Bronstien, Jr. and 

Richard A. Fisher Oct. p 79 


Acceleration Control 
By Donald L. Kingston Mar. p 60 


Aftercoolers to Protect Air 
Circuits Oct. p 140 
Air Regulator Controls Oil Pump 


Pressure 
By A. J. Roecker Oct. p 96 


Automatic Air Bleeding Device 
By Albert D. Herrell May p 70 


Can Colleges Include Oil Hydraulics in 
Undergraduate Study 
By Glenn V. 


Edmondson Oct. p 126 


Component Application Sheets for 
Fluid Powered Equipment 
By Paul Rolnick Jan. p 33 


Control Movement and Pressure 
By, J. R. Fawcett Aug. p 45 


Control Valve Design for Industrial Lift 


Trucks 
By E. J. Hrdlicka Dec. p 60 


APPLIED HYDRAULICS 
Editorial Index 


Design of a Continuous Displacement 
Booster Pump 
By Eric Nord and Elmer F. 
Heiser Nov. p 71 


Design of a Hydraulic Power Unit for 
a Multi-Station Transfer Machine 
By Joseph H. Cohen Oct. p 74 


Dual Pressure Relief Valve Improves 
Chucking Machine Circuit 
By Robert C. Ebersold Sept. p 80 


Fluid Motors Drive Cooling Fans 
By C. R. Taylor Nov. p 76 


Here’s How We Solved Our Hydraulic 
Noise Problem 
By Henry F. Gray Mar. p 89 


High Speed Pump and Motor Design 
By R. H. Marvin July p 57 


How to Unload A Pump’s Full Volume 
By Fred A. Dahiman and 
Don J. Tingley July p 70 


Intensifier Meets “Beefed-Up” Demands 
By J. R. Fawcett Nov. p 112 


Internal Leakage in Gear Pumps 
By Russell W. Henke Dec. p 63 


Reduce Breakway Torque on Heavy 
Rotating Machinery 
By H. H. Roth and 
W. B. Cart 


Shuttle and Turnover Transfers Use 
Cushioned Torque 
Actuators May p 68 


Variable Speed Transmission Design 
By E. C. Milde Apr. p 59 


Vented Drain Manifold Prevents Faulty 
Valve Action 
By E. H. Gatwood Apr. p 74 


What's Being Done to Reduce Valve 
Solenoid Failure? Apr. p 70 


ELECTRICAL CONTROLS 


Counter Actuates Solenoid Valve to 
Control Piston Travel July p 79 


Electrical Control Elements in an Air 
Powered Machine May p 77 


Electrically Controlled Cylinders Power 
Motions on a Hardening Furnace 
By Hugh E. Pollard Mar. p 74 


Electro-Pneumatic Control for Press 

Safety Electronic Control of Fluid 
Motors 

By Robert C. Booth July p 62 


Aug. p 46 


APPLIED HYDRAULICS 
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NYE) 
"CJ" WIPER'S CLOSED 
JOINT KEEPS THE 
ENTIRE ROD CLEAN 





Nal 
OPEN JOINT PERMITS 
A STREAK OF DIRT 
AT JOINT OPENING 


For those dry rations requiring absolute freedom from dust or dirt 
passing through joint of ring to bearings or packings, we hove especiully 
designed—the 


FALL WIPER RING with Closed Joint 


(our P/N-FWR-CJ) 


In addition to the above, and since 1944, we have also manufac- 

tured For Army and Navy Use the 3 Piece FALL WIPER RING 
FWR-3C 

c. Mil-S-5049, AN Approved, Military part numbers from AN6231A1, 

2°", te AN6231A71, 13°", diameter. This ring consists of 3 pieces 

assembled into one . . (1) a one-piece Split Wiper Ring (Body) with 

2 flanges or groove in its O.D.; (2) a one-piece split compressor spring 

assembled in groove (3) an endless cover 

bond surrounding spring in groove which 

Cover causes squeeze grip action on piston rod. 


Band Squeeze Grip Action 
Does it—patented 


Spring —and squeeze grip is always 
the same because uniform ten- 











sion of spring under endiess 
cover band. Rods or pistons 
do not stick or become im- 
mobile in ANY temperature. 
Body Our engineers will gladly work 2 
with you on any wiper ring 
problem. Write, wire or phone us. 
Ace Products Co., Toledo 1, Ohio 


Phone Cherry 36513 


Covered by patents is- 


Fall // iyerRing LEE ‘nc. {4 Patents pond. 


LOADED 








Solenoid 
VALVES 


PILOT VALVES 
3-WAY 4-WAY 
For operating 
Master Valves and 
Small Cylinders 












o « e 
® Speed Control 
\\ VALVE 
Controls speed of 
Air and 


Hydraulic Cylinders 





3-Way and 4-Way 
VALVES 
Pilot Opercted 
Sizes 4" — ¥%” 
VY ” and 4%” 


Write for Bulletin 


AUTOMATIC VALVE CO. 


37423 GRAND RIVER AVE., FARMINGTON, MICH. 

















DINOSAURS 


WERE 
SISSIES 









Salem-Brosius, Inc., of Pittsburgh, engineered and built the 
manipulator to do a specific re gps powered it with 

a Hele-Shaw pump and a Hele-Shaw hydraulic 
motor. Salem-Brosius has had many years’ 
experience with Hele-Shaws and 
thoroughly knows their out- 
standing efficiency and 
economy. 

Hele-Shaw pump is a 
radial-piston variable dis- 
placement fluid power gen- 
erator for pressures to 3000 
ame Discharge can be varied 

rom zero to maximum, and 
can be reversed instantly or 
gradually. 

When ordering variable dis- 
placement hydraulically-operated 
equipment, ify Hele-Shaw for 
top dependability. Write for full in- 
formation. Or, if you need a pump for constant 
displacement from 8 to 100 g.p.m., ask about the 
AE Hydramite. American ry Company, 
2530 Aramingo Ave., Philadelphia 25, Penna. 


- \ 














December, 1955 


THIS AUTO FLOOR TYPE Forging Manipulator handles 6-ton carbon 
steel forgings as if they were playthings. And that’s only natural, for 
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12,000 Ib. ca- 
pacity Forgin 
Manipulator a 


Canadian comey 
& Forge Co., Welland, 

Ontario. Hele-Shaw 
a gg were furnished by 
Benj. Lassman & Son, 
Glenshaw, Pa. 











































1955 EDITORIAL INDEX 





Fluid Motors Modernize Grinder 
By Bruce Barton and 
Robert Gignac May p 117 
How to Key Cylinder Action to Ma- 

chine Speed 
By C. H. Meckstroth June p 56 


Motor Timers for Dwell Control 
By M. G. Saake June p 45 


Simple Air Driven Pusher Requiring 
Many Electrical Controls 
By Robert E. Miller Nov. p 84 


Switch and Relay Selection for Hydraulic 
Lift Trucks 
By Robert G. Vance June p 53 


Timed Cycle for Toy Balloons 
By M. G. Saake Dec. p 101 


Timer Circuit for an 8 Vole Control 
Valve 
By M. G. Saake Nov. p 94 
Two Limit Switch Actuated Timers 
By M. G. Saake Sept. p 146 


What's Being Done to Reduce Valve 
Solenoid Failure? Apr. p 70 


FEED CIRCUITS 


Acceleration Control 
By Donald L. Kingston Mar. p 60 


Accurate Radial Contours 
By Earle W. Johnson and 
Stanley A. Bjorklund Mar. p 57 
Calibrated Flow Meter Accurately 
Indicates Boring Feeds 
By H. Cutler Feb. p 74 


Control Movement and Pressure 


By J. R. Fawcett Aug. p 45 


Eliminate Slip and Compression Effects 
By J. R. Fawcett July p 74 


How to Key ‘Cylinder Action to Ma- 
chine Speed 
By C. R. Meckstroth June p 56 


In-Line Power Feed Design Combines 
Speed of Air with Oil Control 
By A. L. Caplan Apr. p 88 


Meter-Out Control Circuit 


By J. R. Fawcett June p 51 


Sequential Control From a Cam Shaft 
By Walter Schroeder Sept. p 74 


Speed Control Methods for Hydraulic 
Circuits 
By J. R. Fawcett Apr. p 61 
Synchronizing Motor Speeds With Fixed 
Displacement Pumps 
By J. R. Fawcett Sept. p 92 
Tandem Cylinders for Rapid Advance 
and Feed Motions 


By H. Cutler Apr. p 66 
What To Do About Jumpy Machine 
Feeds Sept. p 98 


FILTER APPLICATION 


Fabricating Machinery 


Hydraulics July p 94 


HYDRAULIC FLUIDS 


Changing to Fire-Resistant Fluids? 
By J. R. Hemeon July p 66 


Fabricating Machinery 


Hydraulics July p 94 


How to Evaluate Performance of a 
Hydraulic Fluid 


By J. R. Hemeon Aug. p 43 


Reclaiming Fire-Resistant 
Fluids Nov. p 82 


MACHINE TOOLS 


Accurate Radial Contours 
By Earle W. Johnson and 
Stanley A. Bjorklund Mar. p 57 


Are Your Machine Tools 
Up-To-Date? Sept. p 70 
Calibrated Flow Meter Accurately 
Indicates Boring Feeds 
Feb. p 74 


Br H. Cutler 
Chicago Machinery Shows .. . A Staff 
Report Oct. p 136 
Design ot a Hydraulic Power Unit for a 


Multi-Station Transfer Machine 
By Joseph H. Cohen Oct. p 74 


Drilled Hydraulic Manifolds 
By Jack Eau Claire Mar. p 62 


Dual Pressure Relief Valve Improves 
Chucking Machine Circuit 
By Robert C. Ebersold Sept. p 80 


Fluid Motors Modernize Grinder 
By Bruce Barton and 
Robert Gignac 


How to Design and Build Welded 
Valve Panels 
By H. W. Brown and 
J. H. Smith 


May p 117 


May p 65 


Hydraulic Indexing 
Mechanism Oct. p 134 
Machine Tool Tracer Control 
By Allan E. Morris Sept. p 86 


Modern Multi-Spindle Drilling and 
Tapping Sept. p 82 


Positive Abrasive Beit 
Control Mar. p 106 


Sequential Control from a Cam Shaft 
By Walter Schroeder Sept. p 74 


Should There Be Non-Adjustable 
Pressure Controls on Machine 
Tools? Sept. p 96 


Standard Components on Machine 
Tools Sept. p 77 


10 Steps to Select a Hydraulic System 
for Automatic Machinery 
By James Tankard Feb. p 41 


Tandem Cylinders for Rapid Advance 
and Feed Motions 
By H. Cutler Apr. p 66 


There's A Punched Tape in 


Your Future Sept. p 72 


MAINTENANCE METHODS 


Aftercoolers To Protect Air 


Circuits Oct. p 140 


Changing to Fire-Resistant Fluid? 
By J. R. Hemeon July p 66 


Here's How We Solved Our Hydraulic 
Noise Problem 
By Henry F. Gray Mar. p 89 
O-Ring Maintenance 
By R. @ Dempsey 


Reclaiming Fire-Resistant 
Fluids Nov. p 82 


Oct. p 106 


Troubleshooting Hydraulic Equipment 
. . « What's the Best 
Procedure Nov. p 65 


MATERIAL HANDLING 
APPLICATIONS 


Air Device Groups 
Cans May p 80 


Design of a Full Hydraulic Overhead 
Crane 
By John E. Minty and 
Raymond L. Ober Oct. p 83 


Hydraulic Jacks Push Lincoln Tunnel 
Shield May p 117 


Loading and Indexing Mechanism for 
Conveyorized Parts 
By Carl Demian 


Oil Powered Overhead 
Crane Mar. p70 


Sheet Metal Feeders Are Going 
Hydraulic Nov. p 90 


Simple Air Driven Pusher Requirinz 
Many Electrical Controls 
By Robert E. Miller 


Tunnel Located Hydraulic System 
Powers Automatic Parts 
Handling Apr. p 53 


MOBILE EQUIPMENT 


Automatic Leveling and Load 
Equalizing 
By J. F. Weis Dec. p 55 


Closed Hydraulic Circuit Prevents 
Cable Breakage May p 106 


Compact Truck Crane Design 
By Cliff Raymond and 
W. R. Ranney 


Feb. p 5! 


Nov. p 84 


Feb. p 72 


Control Systems for Construction 
Equipment 
By Raymond H. 
Bowman May p 74 


Control Valve Design for Industrial Lift 
Trucks 
By E. J. Hrdlicka Dec. p 60 


How To Handle a Truck Mounted 
Crane 

By Jan M. Garvin Dec. p 58 

Hydraulic Crawler Drive . . . New De- 
velopment for Mobile 


Equipment June p 62 


Low Cost Hydraulic Booster Circuit 
By W. E. Glissman Nov. p 116 


Perform a Brute Force Job from a Safe 
Distance 


By D. G. Loomis Oct. p 94 


APPLIED HYDRAULICS 





Rotating Manifiold Design Dec. p 68 


Series Connected Fluid Motors Power 
Winch and Cutter on 
Dredge Nov. p 79 


Switch and Relay Selection for Hy- 
draulic Lift Trucks 


By Robert G. Vance June p 53 


PACKINGS 


Fabricating Machinery 


Hydraulics July p 94 


O-Ring Maintenance 


By R. G. Dempsey Oct. p 106 


Packing Gland Redesign Reduces 
Pump Maintenance 


By Robert W. Cline Oct. p 100 


Piston Rings for Hydraulics 
By Ernest J. Taschenberg and 
John W. Pennington Nov. p 67 


PRESS INSTALLATIONS 


Complex Rotary Printing Presses Simpli- 
fy Setup 


By Harold Cassell Mar. p 110 


Electro-Pneumatic Control for Press 
Safety Aug. p 54 


5000 psi Hydraulic Components Simpli- 
fy Extrusion Press Design 


By L. R. Hoffman Feb. p 48 


Four Pumps Control Four Cylinders 
By Harold V. Rutkus Nov. p 74 


High Pressure Followed by Low 
Pressure Aug. p 64 


Intensifier Meets ““Beefed-Up” Demands 
By J. R. Fawcett Nov. p 112 


Motion and Force Flexibility in Formine 
Methods Apr. p 56 
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Accumulators 
and Boosters 


AIR DRIVEN HYDRAULIC PUMP .. . designed for 
small volume capacity at low and high pressures is the 
subject of a new data sheet off by The Aldrich 
Pump Company. Available in either single or double 
acting models, the pump develops up to 30,000 psi at 
90 psi air supply, provides for such applications as test- 
ing tubing, valves and pressure vessels, and supplying 
power for small molding presses. The data sheet gives 
complete information on design, installation, operation 
and is illustrated by photographs, sectional and dimen- 
sional drawings. 
Circle No. | 


BOOSTERS, ACCUMULATORS . . . and air-hy- 
draulic units are subject of an 8 page brochure released 
by Petch Manufacturing Company. The brochure also 
discusses air to oil and oil to oil cylinder type accumula- 
tors. Similar in application to bladder type accumulators 
but with the added advantage of a working pressure 
boost over the maintained back-up pressure. The well 
illustrated catalog features construction diagrams, circuits 
and a booster selector chart. 


Circle No. 2 


HYDRO-PNEUMATIC ACCUMULATOR .. . that 
will cushion shock and vibration is described in Bul- 
letin 1100, available from Greer Hydraulics, Inc. The 
complete assembly consists of a steel alloy shell, a 
synthetic compound separator bag incorporating an in- 
tegrally molded air valve, and an oil assembly. This 
component is especially sosaauamelliel Veo mobile appli- 
cations, and the brochure shows a typical accumulator 
installation on a fork truck and its operation. 


Circle No. 3 


HIGH PRESSURE COMPONENTS ... are featured 
in Martin-Decker Corp.'s 4-page bulletin, M-15. It illus- 
trates a pannage 8 ov ew booster which, when con- 
nected to water air supplies, can build up pressures 
as high as 25,000 psi. Simple to install, easy to operate, 
the unit has no motors, pumps or gears. Also shown are 
check valves, made of cold rolled steel, brass or stainless 
steel, available in working pressures up to 25,000 psi; 
and self-sealing couplings, designed to fit either male 
or female 4% N.P.T. threads. 


Circle No. 4 


AIR DRIVEN LIQUID PUMP , . . capable of develop- 
ing pressures to 30,000 psi is described in a 4 page 
bulletin covering data on the Model S-216-C. The bul- 
letin is available from Sprague Engineering Corpora- 
tion. The pump may be incorporated directly into the 
design of all types of hydraulic machines. It may be used 
to replace electrically driven hydraulic pumps where the 
flow requirement is low. Operating characteristics, speci- 
fications and capacity data is included. Cutaway view 
shows the construction. 


Circle No. 5 





Air Compressors 


“ORIGINAL EQUIPMENT APPLICATION IDEAS 
FOR PRODUCT DESIGNERS" . . . is the title of a 
new brochure by Gast Manufacturing Corp. Bulletin 
1054-5 shows how 35 product component problems 
were solved with rotary air motors, air compressors and 
vacuum ps manufactured by the company. Photo- 
graphs of applications, together with detailed captions 
describing hp requirements, air used, rpm of 
the unit and other data, are shown. Briefly described are 
also recent additions to the Gast line of original equip- 
ment components. 
Circle Mo. 6 


AIR COMPRESSOR .. . of the Utility 105 cfm type 
has been placed back into the compressor line manu- 
factured by Le Roi Company, after an absence of several 
years. A bulletin describes the new and improved fea- 
tures. Installation drawings show the width is 25 inches 
and the length only 82 inches. Photos show the com- 


pressor with and without removable lightweight ex- 
panded metal hood sides. Specifications for the com- 
pressor and engine, as well as a complete rundown on 
tool capacities are included. 


Circle No. 7 


LOCATING AIR COMPRESSOR TROUBLES ... 
in vertical, water cooler air compressors is subject of 
new bulletin L-676-M1, being offered by Worthington 
Corp. This is one of a series on preventive maintenance 
being issued by the company to assist in reducing costs 
of operation. It is designed to help operators of YC and 
DYC compressors detect existing troubles and be alert to 
ways these can be prevented. Graphically illustrated, it 
clearly explains reasons for such troubles as failure to 
deliver air, insufficient capacity, insufficient pressure, 
vibration, overheating, overloading motor, low or high 


intercooler pressure. 
Circle No. 8 


PORTABLE AIR COMPRESSORS . . . developing 
high pressure, are described in product sheet No. 5, 
issued by The Cornelius Company. The 32 series has a 
pumping capacity of .6 cfm of free air. Will compress 
25 cu ft of free air to 2500 psi in 45 minutes. The 130 
series, has a pumping capacity of 2 cfm of free air. Will 
compress 25 cu ft of free air to 3000 psi in 15 minutes. 
Both series are air cooled, 3 stage design. Both have 
integral oil reservoirs and efficient interstage cooling. 
Circle No. ? 
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AIR COMPRESSORS . . . for industrial service are 
described in a 12 page catalog offered by Quincy Com- 
pressor Co. Dimensional and construction data is given 
for single stage single cylinder; two stage compressors; 
and both base and tank mounted compressors. Compres- 
sors feature honed cylinder walls, copper finned inter- 
cooler, cushioned steel valves and semi-steel pistons. 


Circle No. 10 


HEAVY DUTY AIR COMPRESSORS .. . Joy Man- 
ufacturing Company has released a new 36 page bulletin 
A-72 on compressors for industry. The bulletin contains 
complete information on construction and operation of 
the compressor. Illustrated are seven models. Features of 
the units described include replaceable crosshead, cylin- 
der liners and full force-feed lubrication. 


Circle No. I! 











Cylinders and 
Fluid Motors 











AIR MOTORS AND VALVES .. . manufactured by 
The Bellows Company are featured in a 28-page bulletin, 
SP-50. This “Spec-Book” illustrates and describes com- 
pletely dimensions and specifications of their air motors 
and valves. 75 illustrations and 27 specification charts 
help facilitate the application of these units. Charts give 
size and capacity designations. Accessory items are also 
included in the bulletin. 


Circle No. 12 


AIR CYLINDERS . . . which feature built-in valves in 
the rear head are detailed in The A. K. Allen Co.'s new 
4 page bulletin. Shown are Models SVA and SVE, avail- 
able in 2 inch and 3 inch bores and any length of stroke 
up to 60 inches. The built-in valves are of the slider 
type, slider is actuated by a spool whose instantaneous 
motion is achieved through two bleeder valves. A choice 
of mounts is available for mounting cylinders in any 


position. 
Circle No. 13 


PLUG VALVE ACTUATOR .. . for the remote con- 
trol of all types and sizes of wrench-operated plug 
valves from 1 inch to 8 inches is described in an eight- 
page illustrated bulletin published by The Pantex Man- 
ufacturing Corporation. The company manufactures the 
complete unit, cylinder and actuator. It comes com- 
pletely assembled ready to attach to pipe and plug 
valve stem. These actuators are designed for pneumatic 
operation, but provision can be made for hydraulic 
operation on special order. The unit will operate in any 
position at operating pressures from 30 to 125 psi. The 
bulletin is illustrated with photographs of typical in- 
staliations, detailed line drawings and gives complete 
engineering data 
Circle No. 14 


HYDRAULIC CYLINDERS .. . for pressures up to 
3000 psi are presented in catalog No. 741 released by 
Hydraulic Power Division, The Hydraulic Press Mfg. 
Company. The catalog is very complete and covers all 
material thoroughly. Many different mountings are illus- 
trated and dimensioned for installation purposes. Fea- 
tures and cut-a-way view of the cylinder are included. 
Other subjects discussed are single acting cylinders, tele- 
scoping cylinders, large bore cylinders, special cylinders, 


accessories and capacities. 
Circle No. 15 


PLUG VALVE ACTUATORS .. . pneumatically and 
hydraulically operated for remote controls and automatic 
processing, are the subject of an 8 page bulletin 3020, 
released by Ledeen Mfg. Co. Designed for installations 
either on new valves or on existing valves already in 
service. Air, oil or water actuators are available. Direct 
or remote control by hand or pilot operated valves. Suit- 
able for most control requirements including instrument 
controls. Applications, mountings and dimensions are 
also included. 
Circle No. 16 


HYDRAULIC CRANKING MOTOR... known as 
the Hydrotor, provides a higher and hitherto unob- 
tainable stored starting capacity in a unit of comparable 
size. The unit operates in a closed hydraulic system 
completely independent from batteries and does not 
require regular maintenance checks. The essential fea- 
tures of the Hydrotor which is made in three sizes 
are illustrated and described in a folder published by 
Hydramotive, Inc. 
Circle No. 17 


POWER JACKS ... The majority of machining, 
grinding, welding, riveting, drilling and many other 
operations on irregular shaped pieces, necessitates some 
sort of a fixture to support the piece in the desired 
position. A bulletin, released by Power Jacks, Ltd. de- 
scribes a clamping device which provides a simple means 
of holding work. The system comprises a hand operating 
hydraulic pump, and one or more hydraulically oper- 


ated plungers. 
Circle No. 18 


CYLINDERS .. . for air and hydraulic operation fea- 
turing unusually large capacity to size ratio are ex- 
plained in catalog No. 750 offered by Hanna Engineer- 
ing Works. The catalog consists of 16 pages and is 
filled with information about cylinders. A cross section 
view shows the construction and features. Various mount- 
ings are illustrated and dimensional data given for the 
mountings will assist in preparing machine layout draw- 
ings. Both push and pull forces are given in a capacity 
chart for each cylinder size at various pressures between 
30 psi and 750 psi. 
Circle No. 19 


AIR AND HYDRAULIC CYLINDERS... in popu- 
lar sizes and mountings are now carried in stock by 
Miller Fluid Power Co. A 12 page booklet, “A Cylin- 
der Program for Automation and Heavy Duty Depend- 
able Service” describes this service, and gives mounting 
dimensions of their 200 psi air cylinders and their 2000 
psi hydraulic cylinders. Along with this information are 
dimensions of other sources which wholly or partially 
conform to the Miller line. A large cross sectional view 
of both cylinder types, shows the construction of the 
cylinder and various features of the component parts. 


Circle No. 20 


Page 4 





HONING OF CYLINDERS . . . to customer's speci- 
fications is American Hollow Boring Co.'s specialty. A 
four page bulletin describes and illustrates its facilities 
and examples of their products. Equipped to manufac- 
ture cylinders from 1% inch to 15 inch LD. and 27 
feet in length, they can be furnished in seamless tub- 
ing, with welded flanges and bases and from solid bar 
stock. Exacting tolerances and honed finish are rigidly 


maintained. 
Circle No. 21 


HYDRAULIC CYLINDERS .. . for low pressures are 
presented in a 4 page folder released by Rotex Punch 
Co., Inc. Available in bore sizes of 14, 2, 3 and 4 in 
bores, they are supplied in non-cushioned and cush- 


ioned models. The cushioned model is not available in 
1% in size. Complete mounting data is given for the 
standard size cylinders. Six mountings are illustrated, 
base, foot, flange, pivot, clevis and nose. Installation 
data is given for each of them. A chart shows the load 
capacity of cylinders, for various pressures. 


Circle No. 22 


SLIDERULE CALCULATOR .. . for selecting air 
hydraulic cylinders is available from Air and Hydraulic 
Division, Lindberg Engineering Company. A time saving 
tool it provides quick information on cylinder diameters, 
areas, pressures, forces and displacements. 


Circle No. 23 





Electrical 
Components 








TIMERS .. . a vital part in modern industries new 
trend to automatic manufacturing is the subject of a new 
12 page booklet, Form 354 released by Eagle Signal 
Corporation. Many of the company’s products used in 
solving the problem of relating and coordinating ma- 
chines and processes automatically, are completely de- 
scribed. Several reset timers and repeating cycle timers 
are illustrated and the features and operation of each are 


given. 
Circle No. 24 


PRESSURE SWITCH . .. . for on-off control of air- 
craft and mobile pressurizing pumps is described in a 
catalog sheet available from United Electric Controls 
Company. The unit provides a positive switching action 
in response to source pressure variations independent of 
atmospheric pressures and temperatures. All features, 
applications, operation, electrical connections, outline 
dimensions, and adjustment are completely detailed. 
Ordering information is included. 


Circle No. 25 


SOLENOIDS . . . of a newly designed line, manu- 
factured by Joseph Pollak Corporation are described in 
a new catalog. Light-weight and compact in design, the 
solenoids are available in a wide variety of mountings, 
coils and wire sizes. Three hundred different types of 
custom solenoids may be assembled from twenty stand- 
ard parts. An unusual features of this line, series 100 and 
300, is simplified change-over to push or pull type by 
adding a threaded 3/32 inch diameter push rod to any 
plunger. The catalog includes performance curves and 


ical coil data. 
YP Circle No. 26 


ELECTRIC TIMING DEVICES .. . are described in 
catalogs and engineering bulletins made available by 
Haydon Manufacturing Co., Inc., Catalog No. 322 de- 
scribes several series of timing motors which are suitable 
for any application. Catalog No. 323 outlines the timing 
devices available, including time delay relays, reset 
timers, interval timers, elapsed time indicators, fixed 
interval repeat cycle timer and direct current timers. 
Catalog No. 324 covers the clock movements available. 


Circle No. 27 


ENCLOSED WIRING BOXES .. . manufactured to 
J.L.C. standards are described in literature available from 
Hoffman Engineering Corporation. Protection to elec- 
trical equipment and wiring is assured as che boxes are 
oil and dust tight. There are no knockouts or holes. 
Relays and timers can be mounted in the box, as the box 
is equipped with a removable panel for this purpose. 
All dimensions are included for the various models which 
are available, showing box and panel size, mounting 
holes and overall dimensions. 


Circle No. 28 


“SWITCHES FOR INDUSTRY" .. . is the title of a 
newly published catalog, available from Micro Switch, 
a division of Minneapolis-Honeywell Regulator Co. 
Catalog 101 consists of 20 pages, in color and covers 
22 different types of switches, describing 258 different 
switches, actuators and enclosures. Photos are used to 
show outside dimensions. Characteristics, electrical rat- 
ings and technical data are so arranged as to aid the 
designer in the selection of the correct switch for his 
application. The products described range from postage 
stamp size “V-3” to heavy duty “ML” limit switches. 


Circle No. 29 


ELECTRIC RELAYS ... . Six relays. are presented in 
a 4 page folder made available from Sigma Instruments, 
Inc. Duplicate information is given for each of the 
types; this includes rating, sensitivity, maximum coil 
resistance, coil dissipation, speed range; mountings, en- 
closures and designations; and features. The relay series 
covered in the bulletin include, de relays; ac and dec 
relays; dc relays midget; dc relays-polar and dc relays- 
polar, telegraph keying. 
Circle No. 30 





LIMIT SWITCHES . . . designed to meet severe 
mechanical and electrical conditions im by heavy 
duty machines are the subject of a f P by 
Electrical Mfg. Division, The National Acme pany. 
Literature shows the various types of limit switches 
available, design features, specifications, wiring diagrams 
and ordering data. Also included are other electrical 
components and controls. 


Circle No. 31 


TIMING RELAYS... are covered in a 16-page bulletin 
offered by Allen-Bradley Company. Described and illus- 
trated are four different types of relays, fluid dashpor 
timing relays, pneumatic timing relays, process timers 
and electronic timing relays. Features, operation, engi- 
neering data and applications are given for each unit. 
Factors to be considered when selecting timing relays 
are also outlined. 
Circle No. 32 





Electric Motors 


ELECTRIC MOTORS... which conform to the new 
NEMA Standards for mounting dimensions and frame 
assignments for integral horsepower motors are shown 
in bulletin No. 1600 published by The Louis Allis Co. 
Comparison of principal dimension between old and 
new frames are charted for the 1—40 hp induction 


motors. 
Circle No. 33 


ELECTRIC MOTORS .. . of the new Series 100 are 
the subject of Howell Electric Motor Company's new 
bulletin. This line of motors, re-rated according to new 
NEMA designs, introduces smaller frame diameters for 
a-c motors, 1 to 30 hp, saving considerable weight and 
space. The bulletin states that because of new improved 
insulation, better motor design and ventilation, heat is 
dissipated more effectively. The brochure includes di- 
mensions and data of new frame sizes. 


Circle No. 34 


ELECTRIC POWER DRIVES .. . are presented in 
a new 8 application tabloid bulletin, released by 
Sterling ic Motors, Inc. Brochure presents 60 
P phs on power drives for machinery and many 
other kinds of equipment. Pages have been divided 
industries, and include application stories from food, 
metal, chemical, petroleum, plastic, paper, printing, lum- 
ber and textile industries. 
Circle No. 35 


ELECTRIC MOTORS .. . Performance tests of dif- 
ferent brands of electric motors and their results are 
published in a 4 page brochure. Offered by The Electro 
Dynamic Motor Generator Division of the General 
Dynamics Corporation, the booklet presents the in- 
formation in m waren form for engineering performance, 
and comparison, in visual color charts, as to what the 
results prove in relation to use. 


Circle No. 36 


ELECTRIC MOTORS . ... manufactured by US. 
Electrical Motors Inc., are featured in a new mulki- 
colored booklet. It presents the 20 principal types, in- 
cluding uniclosed, totally-enclosed, explosion proof with 
and without fan, combination variable speed and in- 
ternally geared units. Cutaway views of Varidrive and 
Syncrogear are shown in full color. Also given are 
details on Lubriflush transverse bearing lubrication, as- 
bestos-protected windings and normalized motor castings. 
Circle No. 37 





Filters 


HYDRAULIC OIL FILTER . . . with a built-in bypass 
is described in literature available from Bendix-Skinner 
Division of Bendix Aviation Corp. Of sturdy aluminum 
die cast construction, the filter is available with either 
cleanable ribbon type elements for 40-micron filtration 
or replaceable pleated type for 10-micron filtration. 


Circle No. 38 


SYNCLINAL FILTERS . . . manufactured by Marvel 
Engineering Co. are featured in catalog No. 106. Illus- 
trated are sump type and line type filters, their parts 
listed and complete engineering data included. Theoret- 


ical flow and pressure drop table and standard viscosity 
temperature charts are also given. 


Circle No. 39 


INDUSTRIAL FILTERS ... A new 8 page catalog 
No. AK050 has been published by The Cuno Engineer- 
ing Corp. which describes the full line of filters. Posi- 
tive filtration is obtained by passing a fluid, containing 
solids, between discs, p edgewise to the flow. These 
discs are on a center support rod, separated from each 
other by a spacer. The thickness of this spacer deter- 
mines the degree of filtration. Specifications and capac- 
ities are given for all models having flow rates between 
1 and 3760 gpm and operating pressures of 125 psi. 
Circle No. 40 


HYDRAULIC FILTERS ... . with radial fin insert are 

the subject of Bulletin HF-2 published by Dollinger 

Corporation. The unit is of simple design, only three 

major parts, lower end plate, insert and combined sup- 
ing tube and upper end plate with threaded outlet 

sleeve. Complete specifications and application data are 

ven. 
" Circle No. 41 
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OIL FILTERS AND PURIFIERS . .. illustrated in a 
new bulletin, demonstrates how these units are present- 
ly used and suggests additional and similar applications 
in pipe line and industrial fuel and lubricating oils. 
Prepared by Purifier Division, Hilliard Corporation, the 
bulletin describes newer installations for lubricating and 
non-lubricating oils in transformers, circuit breakers, 
heat treating, wire drawing and hydraulics. 


Circle No. 42 











HIGH PRESSURE FILTERS . . . The Trabon Engi- 
neering Corp. has published a 2 page bulletin No. 545, 
on their high pressure lubrication Sivers They are con- 
structed of high tensile cast aluminum with steel sump 
and tie rod and are built to withstand 1000 psi working 
pressure and 1800 psi test pressure. The etin in- 
cludes dimensional material, illustrations, diagrams and 
comprehensive flow loss charts. 


Circle No. 43 





Heat Exchangers 


HEAT EXCHANGERS... of the “F” shell and tube 
type, made by Young Radiator Company, are described 
in their new catalog No. 1245. This 12 page, two 
color, brochure contains application photographs cov- 
ering a wide range of saheontien, presents materials, 
construction features, dimension drawings and tables. 
Four pages of the catalog are devoted to a simple, 
complete guide to heat exchanger selection. This data 
includes all necessary tables and formulas for select- 
ing exchangers involving the most common cases of 
water-to-water and water-to-oil heat transfer. 


Circle No. 44 





PLATE TYPE OIL COOLER ... is featured in a 4 
page bulletin prepared by Harrison Radiator Division, 
General Motors Corp. Design and construction of this 
unit is outlined, photographs show parts and assembly. 


Circle No. 45 


AFTERCOOLERS ... A 4 page folder, describing a 
water cooled aftercooler for removing oil and moisture 
from compressed air systems from 100 to 500 cfm, is 
available from The Heat-X-Changer Co., Inc. Use of 
longitudinal inner-fins permits maximum heat transfer 
with minimum pressure drop. The booklet is well illus- 
trated, showing construction and dimensions. 


Circle No. 46 


HEAT EXCHANGER .. . Bulletin No. 120 prepared 
by Niagara Blower Co., describes the operation of the 
heat exchanger used in cooling or controlling of temper- 
atures of industrial liquids. It shows the operation of 
this equipment by means of diagrams and examples of 
application by installation photos. Included is a large 
cut-a-way view showing the construction. 


Circle No. 47 













Hydraulic Oils 





INDUSTRIAL OIL HYDRAULICS BOOKLET ... 
is a handsome 22 page multi colored text published by 
Cities Service Petroleum, Inc. The first chapter gives 
a brief introduction to the meaning of hydraulics and 
its ever growing application in industry. The principles 
of hydraulics described and illustrated with drawings 
show how force is developed and the building of the 
system. Pumps, valves, accumulators and cylinders, fluid 
couplings, torque converters and typical hydraulic cir- 
cuits are explained. The chapter on hydraulic oil stresses 
the seven important factors to consider in hydraulic oil 
selection, also covers filtering and cleaning procedures. 
A list of oils and recommended applications completes 
this booklet which should be a handy reference edition 
for those who design, operate and maintain industrial 
oil hydraulic equipment. 

Circle No. 48 
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FLAME RESISTANT FLUID ... An eight page book- 
let on Lindol HF hydraulic fluid has been released by the 
Chemical Division of Celanese Corporation of America. 
The hydraulic attributes of the fluid are stated, physical 
properties and specifications given. Uses, application 
and installation information are included. 

Circle No. 49 







EXTREME PRESSURE LUBRICANT . .. is a lithium 
base product containing Molykote molybdenum disul- 
phide powder. Bulletin 101, prepared by The Alpha 
Corp. carries the specifications covering the lubricant 
and prices. The lubricant is suitable for use in highly- 
loaded ball and roller bearings and on heavily-loaded 
sliding friction surfaces. It is oxidation inhibited and 
has an operating temperature range from —30 F. to 
350 F. The bulletin is in two colors and contains inter- 
esting information concerning the product. 


Circle No. 50 


HYDRAULIC FLUID .. . for industrial and aircraft 
use is described in a 12 page brochure published by Car- 
bide and Carbon Chemicals Division, Union Carbide and 
Carbon Corp. Known as Ucon Hydrolubes, the literature 
lists how to use this fire resistant fluid and its advan- 


tages. 
Circle No. 5! 
































AIRCRAFT HYDRAULIC FLUID , . . its advantages, 
properties and conversion costs, are discussed in a new 
16 page revised booklet. This publication, prepared by 
Monsanto Chemical Company's Organic Chemicals Di- 
vision, states that present systems can be converted read- 
ily to fire-resistant Skydrol by a minimum of aircraft 
processing and material changes. The booklet also in- 
cludes a sample itemized tabulation of man-hours re- 
quired for conversion at either the 8,000-hour overhaul 
or pattern overhaul period. 


Circle No. 52 


NON-FLAMMABLE SAFETY PACKAGE .. . which 
consists of a group of processing products that are safe 
to use in the vicinity of fire and intensive heat, is de- 
scribed in an 8 page folder available from E. F. Hough- 
ton & Co. One of the products presented is their non- 





flammable hydraulic fluid. It will not burn or explode. 
They produce a rust preventative, safe water solution 
which cleans at room temperature and an all purpose 
water-soluble cutting base. 

Circle No. 53 


HYDRAULIC OILS .. . their selection and use is dis- 
cussed in a new three color catalog desi to aid 
consumers in making the proper choice of oils. Issued 
by The Denison Engineering Co. Bulletin No. 45 
contains 15 pages and presents all the facts about 
hydraulic oils and the importance of carefully select- 
ing the one suitable for each operation. Some of the 
sections of the bulletin reveal “Factors Affecting Hy- 
draulic Oil Performance” and “Procedure to Assure 
Suitable Oil Condition.” The catalog is well illustrated 
with photographs and charts. 
Circle No. 54 








Instruments 


MEASURING AND CONTROL INSTRUMENTS... 
A new general 12 page catalog illustrates a complete 
line of process instrumentation available from Fischer 
& Porter Company. It gives basic specifications and 
descriptions of pressure and temperature instruments; 
density and specific gravity measuring instruments; 
liquid level instruments; electric, pneumatic, and elec- 
tronic transmitting, recording alk controlling instru- 
ments with alarms and integrators. Also featured are 
air-operated control valves in various models and con- 
struction materials. One section of the catalog is devoted 
to centralized control panels, data reduction and auto- 
mation systems, and other instrumentation packages. 


Circle No. 55 


LEVEL INDICATOR .. . for application with most 
non-adhesive chemicals, oils, is the subject of a leaf- 
let offered by Thermo Instrument Co. This meter-indi- 
cating level monitor derives its signal from an inert 
capacitive-type sensing probe. Specifications show that 
the instrument can be operated from high vacuum to 
pressures as high as 100,000 psi. Data included illus- 
trates uses of the unit in remote indicating applications 
where the repeat meter can be located at a practically 
unlimited distance from the main sensing installation. 


Circle No. 56 


HAND TACHOMETERS . . . Metron Instrument 
Company's new bulletin covers the new 3 in 1 hand 
tachometer which dependably measures the speeds of 
rotating parts and moving surfaces. The 3 in 1 has 
three separate ranges in one instrument. Only one range 
appears at a time, therefore minimizing reading errors. 
Ranges are selected by merely flipping a handy switch. 
There is no fear of damage due to overspeeding or 
selection of the wrong range. 


Circle No. 57 


ae 
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TEMPERATURE TEST CHAMBER ... is designed 
for the convenience of research workers and the small 
laboratory unit. Freedom from delays attendant upon 
scheduling time in larger chambers permits extensive 
performance of ambient temperature variation tests, re- 
serving the larger equipment for more elaborate en- 
vironmental testing. Portable and self-contained, it is 
suited to production line tests of small products. A 
folder, offered by Statham Development Corp. explains 
operating instructions and procedure in addition to 
specifications. 
Circle No. 58 


FLOWMETER ... A bulletin, one of a series prepared 
for the benefit of flow meter users in the automotive, 
aircraft, chemical and petroleum industries, is No. 1053 
prepared by Commercial Research Laboratories, Inc. 
The bulletin includes major design and construction fea- 
tures of the type 12-100 series unit, maximum flow 
ranges, and various combinations of metering tubes and 
by-pass valves which can be used in series. Complete 
mounting drawings are available. The use of logarithmic 
rather than the usual linear type scale markings greatly 
increase the accuracy and readability. 


Circle No. 59 





PRESSURE GAUGES . . . for various applications are 
described in Catalog M-5 available from A Corp. 
It shows construction details of gauges available with a 
choice of Bourdon spring material dependent on the 
type of corrosion resistance required and the pressure 
range of the gauge. Also featured are solid front case 
gauges, phenol case gauges, electric transmitter gauges. 
Standard gauge dial uations, net weights and mount- 
ing dimensions are listed. 
Circle No. 60 


GAGE GUARD .. . to protect sensitive pressure in- 
struments is featured in literature offered by Industrial 
Engineering Corp. Installed simply in the line between 
the pressure instrument and the source of pressure, the 
unit is designed to cut off and prevent further pressure 
increase at the gage or manometer whenever the source 
of pressure ex the pre-selected cut-off point, and to 
withstand and hold closed up to 10,000 psig regardless 
of cut-off setting. The two available models are illus- 
trated and complete engineering data listed. 


Circle No. 6! 




















OIL TEMPERATURE REGULATORS .. . are covered 
in a 12 page catalog, showing the whys and hows of 
temperature ranges and installation musts. Published by 
Lawler Automatic Controls, Inc., the catalog explains 
where and when to use direct acting, reverse acting, three 
way type thermostatic temperature regulators and lists 
typical engineering specifications. Illustrated with cut- 
away photos, diagrams, installation diagrams and engi- 
neering tables, the bulletin also details special product 
features. 
Circle No. 62 


CONTROL INSTRUMENTS .. . United States Gauge, 
Division of American Machine and Metals, Inc., pub- 
lished a 4-page Bulletin, GL-1, featuring the Gotham 
line of indicating, recording and controlling instruments. 
The bulletin also covers portable running time-tempera- 
ture recorders, pneumatic off-on indicating controllers 
and pneumatic proportional recorders for 1 to 100 per 
cent proportional band. 


Circle No. 63 


DIAL THERMOMETERS ... for many different uses, 
are presented in an 8 page bulletin, Form DT-1-54, pub- 
lished by Rochester Manufacturing Company, Inc. In- 





dustrial, laboratory, heavy duty industrial, heavy duty 
for petroleum and chemical service, and straight form 
thermometers are all discussed. The features of each type, 
a complete description of the dial assembly, immersion 
depth, accuracy and range are included. 


Circle No. 64 


PNEUMATIC TIMERS . . . Timing relays for either 
ac or dc power systems are discussed in bulletin No. 
225, available from Square D Company. Many timers, 
for a variety of applications, are illustrated. A cut-a-way 
view illustrates the operation. A selection table is also 
included. Planned to aid in the selection of a unit when 
certain operating conditions are desired. 


Circle No. 65 


LINEAR ACCELEROMETERS .. . suitable for static 
and dynamic measurements are described in bulletin 
AL-1 available from Statham Laboratories, Inc. The 
resistive nature of the balanced four arm bridge per- 
mits operation in either dc or ac circuits, so that a 
wide range of recording, telemetering and controlling 
systems may be employed. General specifications and 
the characteristics of the various models are included. 


Circle No. 66 








Mechanical 


Devices 





AIR-GRIP CLUTCH .. . for press operation is out- 
lined in a 4-page folder available from Dodge Manu- 
facturing Corp. Embodying several new features, this 
clutch operates at air pressures up to 150 psi. A cross 
section drawing shows internal construction. Information 
is given on air control, release valves, clutch sizes, bore 


sizes and weights. 
Circle No. 67 


FLEXIBLE COUPLINGS .... which will connect elec- 
tric motors to drive pumps, are described in an eight 
page catalog No. 55. It illustrates gear type couplings 
of standard and special types, Francke couplings, cut- 
out pulleys and junior gear coupling. The catalog, pre- 
pared by John Waldron Corporation, gives complete 
specifications such as working torque range, bore limits, 
dimensions and shipping weights. 


Circle No. 68 


CHAIN DRIVES . . . for 50 to 5,000 hp drive applica- 
tions are outlined in a six page catalog folder available 
from Morse Chain Company. The folder, which is water 
and ped jy plastic material, has complete line draw- 
ings and descriptive material dealing with such subjects 
as sprocket installation, chain assembly, chain cases, lu- 
brication, chain disassembly and maintenance procedures. 
The folder describes in detail disassembly procedures for 
both washer-type and spring-lock type connecting links. 


Circle No. 69 
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TRANSMISSION BELT . . . known as Poly-V drive 
is discussed in a new brochure, #6638, available from 
Raybestos Manhatten’s Rubber Division. Design char- 
acteristics of the single, endless belt with molded length- 
wise ribs, are explained in two-color line drawings which 
show why fourteen specific advantages are claimed for 
the drive. The brochure uses V-belts and sheaves as a 
standard for comparison of Poly-V with conventional 
drive. Text and illustrations show in detail why the 
drive gives twice the contact area, 50 percent more 
horsepower, eliminates matching and reduces inventory 
of belts and sheaves. 

Circle No. 70 


CYLINDRICAL ROLLER BEARINGS .... are the 
subject of a new catalog, TR-854-C, issued by Rollway 
Bearing Company. It lists types, sizes, dimensions and 
load ratings. Detailed are crowned rollers, a feature 
which relieves high stress areas at the roller ends. A 
formula for load ratings and a method for calculating 
expected bearing life are included in this literature. 


Circle No. 71 


FLEXIBLE COUPLINGS . ... of the rubber-bronze 
bushing type are the subject of a selection guide pic- 
pared by Ajax Flexible Coupling Co., Inc. This selection 
guide, Bulletin 57, gives complete ratings, drawings, 
specifications, service factors and various uses of the 
types illustrated. This pocket size brochure also shows 
that the flexible rubber bushings provide necessary free- 
dom of movement between each ) canny and a cushioned 
drive in both directions of rotation. 


Circle No. 72 


OVER-RUNNING CLUTCH AND COUPLING... 
their construction and operating characteristics are out- 
lined in Bulletin No. 231, offered by The Hilliard Cor- 
poration. Various types of clutches are featured together 
with sectional drawings and complete technical speci- 


fications. 
Circle No. 73 











“FOR GREATER EFFICIENCY” . . . is the title of 
booklet featuring shock and vibration isolators. The bul- 
letin, prepared by Barry Corporation, discusses the prob- 
lems of greater utilization of capital equipment, meth- 


ods of pin-pointing and overcoming sources of inefficient 
plant and machinery operation. Based on an extensive 
survey, literature discusses eight steps in attaining efhi- 
ciency objectives. 

Circle No. 74 





Packings 


“CUSTOMIZED RUBBER ENGINEERING" .. . is 
the title of a folder which shows what happens when 
you bring hydraulic sealing problems to Plastic and 
Rubber Products Company. Folder features in cartoon 
style how the company is able to design and custom 
produce a part with fine finish and close dimensional 
tolerances. Their engineering, testing, mixing and mold- 
ing facilities enable the company to tailor make rubber 
requirements for hydraulic, pneumatic, aircraft, auto- 
motive, machine tool and many other applications. 


Circle No. 75 


GROMMETS . . . made in a wide range of proven 
rubber, synthetic rubber and silicone rubber compounds 
are listed in a 16 page file folder released by Goshen 
Rubber Co., Inc. The line includes the compelte Air 
Force-Navy Standard AN931 grommet series, 34 basic 
sizes, each size available with 1/16, 4%, 3/16, and 4 
inch groove width, and the 34 sizes in the web type with 
1/16 inch groove width. 
Circle No. 76 


O-RINGS . . . for general industrial hydraulic fluids 
as well as water and air service are illustrated in a new 
four page folder. Manufactured by Stillman Rubber 
Co., these O-rings are precision molded of Buna N fuel 
and oil resistant compounds. They are available in a 
complete range of standard sizes, and special sizes for 


industrial use. 
Circle No. 77 


PACKINGS . . . are the subject of a comprehensive 
circular showing diagrams and tables dealing with hom- 
ogeneous, leather and fabric V-packings, homogeneous 
synthetic rubber U-cups and fabric cup packings. Molds 
have been developed whereby the V-packings of the 3 

are completely interchangeable with one another 
without upsetting the overall stack height of the set of 
—-. Bulletin No. 207 is available from Chicago 

iting Co. 
Circle No. 78 


SEAL-GUARD . . . as a protection for hydraulic pack- 
ings, wipes off dirt. How the rings remove sand, grit, 
ae chips and other foreign material is described in a 

in offered by Hydraulic Accessories Company. 
Sketches are included which show the most common ap- 
plications. A chart shows complete dimensions for each 
seal-guard. 

Circle No. 79 


RUBBER AND LEATHER PACKINGS .. . Six new 
technical bulletins, each featuring essential data on in- 
dividual types of packings have been issued by E. F. 
Houghton & Co. Compiled to save time for designers, 
engineers and maintenance departments, each bulletin 
contains factual information and standard sizes for only 
one specific style of packing. The leaflets on leather pack- 
ings also include data on new rubber impregnated 
leather. 
Circle No. 80 


PACKING SELECTOR SLIDERULE . . . which will 
pick out the right packing for almost any application 
is offered by New York Belting and Packing Co. The 
selector, a cardboard disc six inches in diameter shows 
packing styles, pressure and temperature reading for 
the four types of packing applications, gaskets, valve 
stems, centrifugal and reciprocating pumps. The maie- 
rial being ed is printed alongside a window in a 
second and smaller disc mounted on the larger one. The 
reverse side of the wheel gives the sizes in which the 
recommended packing is available. 
Circle No. 8! 


PACKINGS ... recommended for reciprocating and 
centrifugal pumps are given in a folder prepared by 
 roaggr as bos The ten types of packings shown have 

n developed to meet a wide range of industrial 
packing requirements. According to this folder coil and 
spiral packings are most economical for maintenance 
purposes because rings for many different stuffing boxes 
can be cut from the same coil and spiral. A table lists 
the best recommendations for a number of conditions 
and applications. 

Circle No. 82 


INDUSTRIAL RUBBER PRODUCTS .. . made by 
Quaker Rubber Corporation, Division of H. K. Porter 
Company, Inc., are illustrated in a new 58-page general 
catalog. The catalog is divided into sections for quick 
sialic to 4 putmteia: Theta aon eitslene 4” oeclinen, 
hose, belting and molded rubber products. Each product 
described is illustrated in a cut-away section. Perform- 
ance data, specifications, working pressures, weights and 
all technical information is given. There is also complete 
information on different types of hose couplings. 
Circle No. 83 


HOMOGENEOUS "V" RINGS . . . recommended 
for hydraulic and pneumatic applications for pressures 
not in excess of 5000 psi are described in an 8 page 
bulletin released by Raybestos-Manhattan, Inc. These 
“V”" rings made from two of synthetic rubber are 
low in friction and low swelling. Complete information 
is given on sizes available for each diameter of rod or 
ram. A diagram shows the method of determining the 
number of rings required for a flat installation. Stand- 
ard sizes for homogeneous “V” packing rings are given. 
Also information is given on the characteristics and fea- 


cures. 
Circle No. 84 
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SYNTHETIC PACKINGS ... made of Kelon, a new 
fluoroplastic material that — many important ad- 
vantages in applications of adverse chemical, electrical 
and physical environments are discussed in a 4 page two- 
color catalog offered by W. S. Shamban & Co. The com- 
pany’s modern facilities are also described. 


Circle No. 85 


SILICONE PRODUCTS REFERENCE GUIDE... 
published by Dow Corning Corporation will help give 
engineers a maximum amount of information on sili- 
cones in limited space. The 1955 guide lists some 23 
new products besides the 100 odd mentioned in previous 
issues. Still retained is the “division by application” 
method of listing individual products, helping engineers 
to a hene a product by what it does rather than what it is. 
re plication index has been increased from 17 to 21 
tions. The guide contains many tables, graphs 

of photos. 

Circle No. 86 


O-RING .. . for aircraft hydraulic service, with a 
temperature range of minus 65 degrees to plus 400 
degrees Fahrenheit has been developed by Parker Ap- 
pliance Company. This new rubber material meets Mili- 
tary specifications MIL-P-5516A and MIL-P-18017. A 
spec sheet is available. 


Circle No. 87 


LATTICE BRAID PACKING .. . for rods and shafts, 
are described in an 8 page folder issued by The Gar- 
lock Packing Company. Just how this ing is made, is 
shown with illustrations. In these packings the “through 
and through” braiding makes each strand flexible, so 
there is no stress when rings are formed. Features ‘and 
general recommendations for various types of service 
are included. Available in sizes from 1% in to 1 in. 


Circle No. 88 


PISTON ROD BOOTS .. . can be fabricated from 
two or more weights of materials to meet specified 
operating conditions in the protecting of air and hy- 
draulic cylinders. Bulletin SPC-1, released by A & A 
Mfg. Co. explains that the parts are fabricated from a 
neoprene-base material, which is impervious to oil, grease 
and water and withstands temperature extremes —60 F 
to 220 F without cracking. 


Circle No. 89 


SYNTHETIC RUBBER "O” RINGS . . . Bulletin OB- 
1152, prepared by United States Gasket Co. completely 
describes the company’s line of “O” rings and back-up 
rings. Illustrations show the operation of “O” rings with 
and without back-up rings at increasing pressures. In- 
formation is given on how to order the “O” rings and 
back-up rings. All standard sizes are listed. Included also 
are the nominal and actual dimensions. 


Circle No. 90 





= 


HYDRAULIC GEAR PUMP... A data sheet, released 
by Pesco Products Div., Borg-Warner Corp., describes 
this high pressure positive displacement pump. Capacity 
for pressures of 2000 psi at 2400 rpm is 11 gpm. An 
outline drawing showing dimensions may be used for 
installations. Engineering charts are included showing 
capacity vs pump speed, hp vs pump speed, and volu- 
metric efficiency vs pump speed. 
Circle No. 9! 


AIRCRAFT PUMPS... the story of their manufac- 
ture is illustrated in an attractive 20 page booklet en- 
titled “The Lear-Romec Story”. It describes and pictures 
the company’s engineering and production facilities and 
its modern test equipment and scientific methods which 
insure the excellence of product. Two pages show the 
aircraft to which the company supplies their manu- 


facture. 
Circle No. 92 


POSITIVE DISPLACEMENT PUMP .. . of new 
design, introduces a controlled floating vane. Circon 
Pump Company prepared a specification sheet outlining 
the ee ee 
can be controlled both radially and laterally. 


Circle No. 93 


PLUNGER PUMPS ... A new bulletin W-414-B45 on 
vertical triplex, single action plunger pumps is now 
available from Worthington Corp. Graphically illus- 
trated by photos, charts, and line drawings, the bulletin 

contains information about features, applications, rat- 
ings, dimensions and specifications. Interchangeable 
plunger sizes, individual valve covers and flanged suction 
and discharge openings, stuffing box drains and auto- 
matic oiling system are some of the features discussed. 

Circle No. 94 


HYDRAULIC HAND PUMP... for easy and efficient 
power application to hydraulic systems is detailed in a 
new 4 page bulletin. Published by Dowty Hydraulic 
Units Limited. The bulletin shows dimensional drawings, 
operational data and a sectional view of the unit. Litera- 
ture states that with alternative connections and pres- 
sures variable from 500 to 4,000 psi, the pump can be 
adapted to suit a wide range of individual requirements. 


Circle No. 95 


FLUID POWER EQUIPMENT .. . manufactured by 
The Oilgear Company is detailed and illustrated in a 
new 12-page bulletin, 10051-D. Literature shows pumps, 
motors, transmissions, cylinders, valves and accessories. 
Also featured are a new electric-hydraulic servo control 
system for pumps and transmissions up to 150 hp, a new 
line of Oi ucers for constant torque drives. 


Circle No. 96 


HYDRAULIC POWER UNIT .. . previously offered 
in pressure ranges from 250 to 1000 psi is now avail- 
able in higher ure ranges, from 1200 to 2000 psi. 
Manufactured Logansport Machine Company, Inc., 
they describe the engineering changes of the unit, Model 
6031, in a new catalog which shows complete data. 


Circle No. 97 
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CENTRIFUGAL PUMPS ... in ranges from 1% to %4 
hp, from 6 co 65 psi and handle up to 70 gpm are de- 
scribed in a 12 page catalog prepared by Eastern In- 
dustries, Inc. This easy to read catalog offers helpful 
engineering data, specifications on all models, per- 
formance diagrams, dimensional drawings, instructions 
on stuffing boxes and mounting diagrams. 


Circle No. 98 


HYDRAULIC POWER UNITS .. . groups hydraulic 
equipment such as reservoir, motor, pump and control 
valves, into a single unit to simplify al tageere the 
overall design of a machine. Catalog C-102, issued by 
Hydraulic Power Equipment Co. describes standard 
power units, which includes a small series, medium 
series and heavy duty units. Custom designed units are 
also included. Outline drawings and tables show tank 
dimensions, capacity in gallons, gpm, and motor hp. 


Circle No. 99 


HYDRAULIC COMPONENTS .. . motors, gear-type 
pumps, valves, cylinders, valve and pump tecibinnlone 
for up to 1000 psi working pressure are presented in a 
catalog available from Wisconsin Hydraulics, Inc. The 
motors and pumps in a number of mounting variations 
are available in sizes ranging from 8 to 22 gpm. Large 
diameter single and double acting cylinders, in sizes 
from 5 to 8 inch diameters, are shown together with 
operating pressures and dimensions in convenient chart 


form. 
Circle No. 100 


DOUBLE PUMPS WITH VALVE PANELS... are 
integral units designed to meet demands for fluid pow- 
er at 2000 psi for the operation of circuits calling for 
a substantial variation in pump volume as during “close 
and hold” or “traverse and feed” cycles. Bulletin No. 
DP-308, released by Dudco Division, The New York 
Air Brake Company, describes the design and features. 
Unit consists of two standard 2000 psi pumping car- 
tridge assemblies within a single compact housing. 
Valve panels mount directly on the dis‘:arge ports of 
the double pumps. Fluid power can be supplied either 
to two separate systems or to a single two pressure 
circuit, controlled automatically. 


Circle No. 101 


GEAR TYPE PUMPS .. . which are oil hydraulic and 
pressure balanced for heavy duty machine tools are 
described in Bulletin No. 142 issued by Hydreco Divi- 
sion, The New York Air Brake Co. The series H pumps 
are designed for heavy duty machine tools, materials 
handling and earth moving equipment. A chart gives 
performance details on all four pumps, cutaway draw- 
ings show construction details. 


Circle No. 102 


HYDRAULIC MACHINERY AND EQUIPMENT... 
This 28-page, file size booklet, issued by The Hydraulic 
Association contains a check list of the products of the 
fourteen member firms. Many of these firms represent 
over a century of experience in the development of 
hydraulic equipment. Both components and typical ma- 
chines, presses and equipment to which hydraulic sys- 
tems are applied, are listed. The Hydraulic Association 
of Great Britain is a group of leading British manufac- 
turers in the hydraulic equipment field. 


Circle No. 103 


GEAR TYPE HYDRAULIC PUMP... The unit em- 
ploys a patented pressure balancing system. For pres- 
sure deliveries up to 2000 psi, the range includes four 
sizes of pumps. A chart shows delivery (gpm) of each 
model pump both clockwise and counter-clockwise at 
1500 rpm. A cross section view shows construction and 
arrangement of parts. Bulletin D.A.2/1 available from 
Dowty Auto Units, Ltd. 


Circle No. 104 


PUMPS, VALVES . . . and complete power packages 
manufactured by Simplex Engineering Co., are the sub- 
ject of a new bulletin G. The pumps, of the LA Series, 
are fixed displacement radial piston pumps built on an 
improved design which enables them to generate pres- 
sures as high as 10,000 psi without loss of mechanical 
efficiency. The pump is well illustrated showing all con- 
struction parts and its principle of operation. Safety 
relief valves, high pressure 4-way valve, high pressure 
check valve and pilot operated check valve are also 
described, sizes and pressure ranges tabulated. Power 
packages shown in this brochure are suitable for a wide 
range of hydraulic power requirements. 


Circle No. 105 














Servos 














REMOTE CONTROLS .. . for controlling hydraulic 
valves, winches, charging cranes, slitting machines and 
other remote control uses are shown in a bulletia avail- 
able from Trimount Instrument Company, Crown Con- 
trol Division. Graphs and specification point out some 
improvements made on the MAT type. Also shown in 
the bulletin is complete data on the MAR type control 
which is a gravity feed unit. 
Circle No. 106 


HYDRAULIC SERVO ACTUATOR .... offers con- 
trol system engineers a packaged, linear actuator with 
good performance. Technical bulletin No. 116-A pre- 
pared by Pegasus Laboratories, completely describes the 
operation and characteristics of the unit. Many diagrams 
such as typical test circuit block diagram, actuator phase 
lag, actuator transfer function, and differential current 
output rate vs input current are included. A hydraulic 
servo transmission system designed to provide remote 
position control for test facilities, remote manipulation, 
process control is also included together with installation 
drawings. 
Circle No. 107 


HYDRAULIC TRACER .. . for general machine tool 
applications is explained and illustrated in a folder re- 
leased by True-Trace Corp. Model a-3D is a precision 
stylus operated multiple hydraulic servo valve which 
controls the flow of oil to and from each end of three 
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hydraulic cylinders, two of which are mounted hori- 
zontally with piston rods at 90 degrees to each other, 
the third of which is mounted perpendicular to the 


plane of the other two cylinders. Design, operation and 
special features of the unit are fully Sectied 
Circle No. 108 





System 
Plumbing 














PRESSURE PLUGS... . with fully formed threads for 
positive sealing are described in a new catalog. Pre- 
pared by Standard Pressed Steel Co., the 32 page bro- 
chure details the company’s line of socket head screws, 
self-locking set screws and other precision threaded 
fasteners. The catalog shows photographs of all prod- 
ucts listed, applications are indicated in line drawings 
and cut away drawings emphasize special features. An 
easy-to-read table details dimensions of each product and 
diagrams keyed to the specification tables simplify the 
measurement references. 


Circle No. 109 


PLASTIC CAPS AND PLUGS... for threads, pipe 
and tubing ends, are used as shipping protectors and 
seals against dust and moisture. A 12 page booklet has 
been released by CaPlugs, Division of Protective Clo- 
sures Co., Inc. Tables are included which show all dimen- 
sions for the various types. Other products included are 
caps for electrical connectors, threaded plugs for aircraft 
and hydraulic tube fittings, flange protector caps and 
sleeve caps for tubing. 
Circle No. 110 


AIRCRAFT HOSE AND HOSE ASSEMBLIES... 
for use in oil, hydraulic and fuel systems are described 
in a 16 page catalog published by Resistoflex Corpora- 
tion. Also featured are high temperature, extra light 
weight, chemically inert, corrosion-proof hose and as- 
semblies for aircraft and special industrial use. The 
catalog gives sizes, operating data, construction features, 
servicing information and a table of standard fittings. 


Circle No. 11 


SELF-SEALING HYDRAULIC COUPLERS... for 
use on any hydraulic system regardless of high pressure, 
are illustrated in a 4-page bulletin. These couplers, man- 
ufactured by Pioneer Hydraulics, Inc., are of the “Quick” 
and “Break-Away” types, feature swivel action. Couplers 
maintain full free flow of fluid with minimum turbu- 
lence; the ball checks are held exactly in the center of 
the line of the coupled position. Sizes and applications 
for each type coupler are given and their prices listed. 


Circle No. 112 


PROTECTIVE CLOSURES .. . for use on hydraulic 
lines and assemblies when handling, shipping and stor- 
ing is described in a new plastic bound 14 page catalog 
containing specifications and prices. The catalog may be 
obtained from Tubing Seal Cap, Inc. 


Circle No. 113 


2 PIECE REUSABLE COUPLINGS .. . for one wire 
braid cotton cover hydraulic hose. Particularly helpful 
for on-the-job replacements and for emergency repairs, 
as no special tools are needed. Hose does not have to be 
stripped, just inserted into the coupling body. Four 
operations are required to make a proper installation. 
Bulletin No. 105, released by Eastman Manufacturing 
Company, shows how this is done, step by step. The 
various coupling catalog numbers are listed in a chart 
which gives thread sizes, hose catalog number, id and od 
of hose, minimum bending radii, maximum psi and 
maximum burst pressure. 


Circle No. 114 


RE-USABLE COUPLINGS .. . for medium-high and 
high pressure service, which feature a double-wedge grip, 
are described in Bulletin H-100 offered by Joy Manufac- 
turing Company. The double wedge grip permits assem- 
bly on rubber covered hose without skiving. Through 
use of a special slotted bushing it is possible to re- 
tighten the coupling on the hose without disassembly 
when and if it comes loose throvgh vibration or flexing 
No special tools are required for assembling couplings 
on hose. 
Circle No. 115 


TUBE FITTINGS . . . A comprehensive 76 page cata- 
log, 4300, published by The Parker Appliance Com- 
pany, lists steel, brass, stainless steel, aluminum leak- 
proof tube fittings and tube fabricating equipment. 
Beautifully illustrated, the catalog is divided into sev- 
eral parts, presenting 3-piece flare fittings, flareless 
fittings, pipe fittings, tube cutters and others. Each 
section is fully illustrated, giving complete specifica- 
tions and engineering data of components described. 
The catalog includes tube bending and flaring instruc- 
tions, tubing selection data and recommendations for 
wall thickness of tubing for various pressures and types 


of service. 
Circle No. 116 


BALL BEARING SWIVEL FITTINGS . . . which 
range in size from ¥ to 1 inch and from working 
pressures of 6,000 psi at 225 degrees F to 1,250 psi at 
750 degrees F, are outlined in a bulletin issued by 
Emsco Manufacturing Company. Covering the HP and 
HT types, the literature describes method of construc- 
tion and application of these fittings. Illustrated with 
many sectional drawings, it gives complete dimensions, 
specifications, weights and engineering data. 
Circle No. 117 


TUBE WORKING TOOLS... A new pocket size 
catalog providing condensed listings of the complete 
line of tube working tools of The Imperial Brass Mfg. 
Co. is available. Included in booklet No. 3030 are all 
of the tools for cutting, flaring, bending, swedging, 
reaming and pinch-off of tubing. Test plugs and tools 
for refacing flared fittings are included. Tools for copper, 
aluminum, steel and stainless steel tubing are also shown. 
Flaring tools are listed in both 45 and 37 degree types. 


Circle No. 118 
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SELF-SEALING COUPLINGS . . . for hydraulic 
pressure lines of up to 3000 psi are detailed in an eight 
page catalog issued by Dowty Hydraulic Units, Led. 
Graphs produced from figures obtained under actual 
working conditions show that these couplings have a 
minimum pressure loss. Sizes and installation data, and 
sectional drawings are given. 
Circle No. 119 


HOSE COUPLINGS .. . . designed for one-hand opera- 
tion are described in a new brochure prepared by Beeco 
Manufacturing Co., Inc., Division of Perfecting Service 
Company. The bulletin, 54-1R, shows a variety of styles 
and types of couplings featuring quick connect-discon- 
nect Operation without turning or twisting to lock, just 
push in. Automatically locks, making high pressure 


leakproof connection. Integral check valve automatically 
shuts off line or hose pressure when disconnected, pre- 
vents danger of backlash or whipping. Couplings can be 
used for applications up to 10,000 psi. 

Circle No. 120 


PUSH TYPE QUICK COUPLERS .. . which employ 
the one hand connect and di principle are cov- 
ered in True Flate’s, Inc. No. 4 catalog. Available in 
two body sizes with pipe threads from 4% to 4 inch, 
the coupler’s working parts are of case hardened steel. 
This catalog also contains information on sleeve type 
ball locking couplers engineered to provide a maximum 
flow of air with minimum line pressure drop. All units 
are illustrated, diameter and thread sizes listed. 


Circle No. 121 





Valves 


HYDRAULIC VALVES ... which are solenoid oper- 
ated and sub-plate mounted are described in an 8 page 
catalog No. 260, offered by Rivetr Lathe & Grinder Inc. 
Featured are J.C. diagrams showing flow operations 
under all types of action for each one of the fourteen 
piston designs. Also highlighted are cut-a-way illustra- 
tions showing shock resistant spool design. 


Circle No. 122 


SOLENOID VALVES . . . New bulletin A-3 describes 
and illustrates additions to the line of general service 
solenoid valves manufactured by J. D. Gould Co. In- 
cluded in the models are normally closed or normally 
open types in three sizes, 1” 1-4” and 1-4”. Designed 
to eliminate hammer and shock in automatic or remote 
control of liquid flow, air or gas. 


Circle No. 123 


FLUID CONTROLS . . . Catalog 2A, containing 62 
pages, has recently been released by Hoke, Inc., cover- 
ing the products which they manufacture. The controls 
presented are, needle valves, toggle valves, packless 
valves, needle valve controls, pressure regulators, ac- 
cessories and fittings, stainless steel cylinders, flo-gages 
and oxy-gas torches. Each of these products is handled 
in the catalog as a = my section. Very complete in- 
formation is contained in the catalog, answering ques- 
tions on thread sizes, connection sizes, styles, materials, 
specifications and applications. 
Circle No. 124 


HYDRAULIC CONTROL VALVES . . . Eight new 
hydraulic control valves with ball detent for position 
locking are discussed in catalog sheets, a section of 
Catalog No. 200, issued by Loganspert Machine Com- 
pany. Included are six 3-position, 4-way valves and two 
2-position 4 and 3-way valves. 


Circle No. 125 


AIR RELEASE VALVES . . . manufactured by The 
V. D. Anderson Co., are described in condensed bul- 
letin No. 654. The data sheet gives complete informa- 
tion on three different styles of air release valves used 
for venting air from liquid lines and tanks under pres- 
sure. Also included is a capacity table showing the cubic 
feet of free air handled various valves at different 
operating pressures. 
Circle No. 126 


HYDRAULIC VALVES . . . for high pressure, large 
press applications requiring accumulator station control 
are featured in literature issued by Lombard Corporation. 
All valve bodies are of forged carbon steel for the 
standard valves for normal service. The catalog gives 
complete engineering data, diagram drawings and sizes 
of throttle and shut-off valves, filling valves and con- 
trol valves. Special valves and accumulator controls are 


also detailed. 
Circle No. 127 


SAFETY AND RELIEF VALVES . . . Kunkle Valve 
Company completely describes and catalogs the various 
units available in catalog 53. The 52 page booklet is 
fully illustrated. All information pertinent to the prod- 
uct is included. Cross section views show construction of 
the valves and arrangement of component parts. 

Circle No. 128 


FLOW REGULATORS .. . The combination by-pass 
and restrictor type flow regulator is used to maintain 
a constant flow when pump yon varies or is greater 
than required for part or all of the system. They can 
be used in series to divide the pump output into two 
or more regulated flows and by-pass the excess. Avail- 
able in sizes 44, % and 4 in pipe. Sheets No. 3.40, 
3.4la and 3.42, released by Fluid Controls, Inc. give 
complete dimensional and application data. 
Circle No. 129 


HYDRAULIC RELIEF VALVES . . . By-pass, piston 
type, oil-relief valves for use with oil hy ic pum 
where specific pressure must be maintained. The Fulflo 
Specialties Co. Inc., has released a 4 bulletin in 
color describing these valves. The els available are 
equipped with one of five different springs, for pressure 
selections from 0 to 500 psi. Pipe sizes are 1% in to 2 in. 
Cross-section views show construction of the valve. 


Circle No. 130 
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DIRECTIONAL CONTROL VALVES .. . built for 
pneumatic and hydraulic applications are illustrated in 
Ledeen Manufacturing Company's 16 page catalog. De- 
scribed are hand, foot, power and solenoid operated 
valves. Dimensions and weights, application diagrams, 
circuit diagrams are clearly shown for each type of valve. 
All have rotating disc construction, chrome plated sur- 
face in body, integral disc and stem. The bulletin in- 
cludes a parts and accessory list. 


Circle No. 131 


CONTROL VALVES . . . for pneumatic or hydraulic 
application are described in a 52 page catalog, released 
by Marotta Valve Corp. Included in the catalog are 
valves for aircraft, guided missiles, automotive and in- 
dustrial uses. Book is divided into sections on magnetic, 
check, regulating and special valves. Complete line is 
included, with large detailed illustrations oF each valve, 
applications, specifications, installation drawings and 
flow curves. 
Circle No. 132 


DIRECTIONAL AND FUNCTIONAL VALVES... 
for oil hydraulic service of 3000 psi are completely 
described in catalog No. 841, made available by Hy- 
draulic Power Division, The Hydraulic Press Mfg. Co. 
Many 4-way valves are illustrated and described includ- 
ing cam operated, single solenoid, integral pilot, double 
solenoid, pilot operated, air pilot operated, 2-way valves, 
cam operated, single solenoid and pilot operated, rotary 
pilot valves, relief, sequence and pressure reducing 
valves. Many more types are included. All are well illus- 
trated. Installation dimensions are given for the sizes 
listed. A section of the catalog is devoted to subplates, 
both with straight and side outlets. 


Circle No. 133 


HYDRAULIC PRESSURE REDUCING VALVES... 
designed for aircraft and industrial uses, are described 
in a bulletin offered by GAR Precision Parts, Inc. Avail- 
able in 4% and % im od ports, they can be obtained 
from stock in either 1500 or 3000 psi. These lightweight 
valves are free of “chatter” and “whistle” at reduced 


pressures. 
Circle No. 134 


HYDRAULIC AND PNEUMATIC CONTROLS... 
are presented in catalog 4G available from Barksdale 
Valves. Manual valves, solenoid valves, solenoid pilot 
controlled valves and pressure switches are incuded in 
the booklet. Many models of the above types are also 
illustrated. The 36 page catalog is in color. The valving 
principle is explained. Each m the valves presented are 
illustrated by cross-section views and flow patterns. 
Valve characteristics are shown together with port size, 
minimum flow passage, rated flow at 20 fps velocity. 
The solenoid valve data includes port size and electrical 
ratings. A pressure switch selection chart guides step 
by step the selection of the proper switch. Operating 
characteristics are shown for the pressure switches. 


Circle No. 135 


FLOW CONTROL VALVES .. . and direct operating 
pressure controls are described in a new 4 page, three 
color catalog, released by The Denison Engineering 
Company. The flow control valve may be quickly reset 
for more than one application without making changes 
in spools. It has an adjustable orifice principle which 
provides a means of adjusting the spool position. 


Circle No. 136 


SELECTOR VALVES .. . for 2-way 3-way and 4-way 
usage are described in bulletin No. 754, available from 
Republic Manufacturing Co. Supplied in six sizes from 
lg in to 1 in pipe or tube, these valves require no lubri- 
cant and are suitable for temperatures from -65 F to 
250 F. Working pressure of 100 psi is recommended 
for air, oil or water. The body is available in either 
aluminum or stainless steel. An illustration and adequate 
description is included for each type. 
Circle No. 137 


AUTOMATIC CONTROLS ... A folder on automat- 
ic controls that can be adapted to manually controlled 
hydraulic compression presses, batch process machinery 
or where cyclical operation is required, is available from 
the Seely Instrument Co., Inc. It describes the applica- 
tions for timers, temperature and pressure controls and 
air diaphragm motor valves, that can be arranged singly 
or in any combination to offer semi or fully automatic 
operation of present machinery. This folder will prove 
of value to those interested in tire and tube molding, 
molding of plastics, phonograph record pressing, metal 
extrusion and similar industries. 
Circle No. 138 


HYDRAULIC CONTROL VALVES .. . Pantex 
Manufacturing Corporation has released new bulletins 
on 100-5000 psi valves. The subject of bulletin AD is 
relief valves (Cartridge type unit) 350-5000 psi; bul- 
letin 25, Y%4 in directly operated 4-way valves, solenoid 
controlled, 100-5000 psi; bulletin 55, 34 in pilot oper- 
ated 4-way valves, solenoid controlled, 100-5000 psi; 
bulletin 57, 34 in pilot operated 4-way valves, remotely 
controlled, 100-5000 psi. Installation dimensions are 
shown for each of the sizes available. Complete dimen- 
sional information is given on the installation drawings. 
Similar information is given for both solenoid and re- 
mote controlled pilot operated valves. 
Circle No. 139 


SOLENOID VALVES .. . for oil and air operation 
are designed for pressures to 5000 psi at 150 F and 
2500 psi at 450 F. Bulletin HP201, released by Atko- 
matic Valve Company, Inc., illustrates features of the 
high pressure pilot operated and direct life solenoid 
valves, with diagrams of electrical circuits used for 
normally open, and normally closed operations. A cross 
sectional drawing shows the construction of the valve. 
A table shows for each pipe size, the orifice, psi, tem- 
perature and material. 
Circle No. 140 


VALVES AND FITTINGS . . . manufactured by the 
Kohler Co. are described and illustrated in a new 20 
page catalog. It features hydraulic check valve, hydraulic 
relief valve, hydraulic restrictor valve, pneumatic check 
valve, swing check valve, needle valve and plug valve. 
All the controls are shown in diagram drawings, sizes 
and engineering data is tabulated. 

Circle No. 141 


AIR AND HYDRAULIC VALVES .. . Several bul- 
ietins have been issued by Beckett-Harcum Company, 
covering these products. Bulletin No. 101 and 102 
presents the air valves and bulietin No. 103 and 104, 
the hydraulic valves. Each of the bulletins give features 
and specifications. Directional flow and a flow chart are 
included. Solenoid current characteristics, solenoid i- 
fications, parts lists and a cross-sectional views of the 
valves are also included. 
Circle No. 142 








AIR VALVES ... . are the subject of a comprehensive 
44 page catalog, No. 51, published by Ross Operating 
Valve Company. Among the many standard types illus- 
trated and described are hand, foot, cam oak solenoid 
valves, master valves for remote control operations, and 
small valves for pilot control with hand, foot, cam or 
solenoid operation. Also shown are speed control and 
other special purpose valves. Sectional drawings detail 
construction features of each type valve. Several 

are devoted to general reference data and installation 


diagrams. 
Circle No. 143 


FLUID POWER DEVICES . . . including cylinders, 
valves and packaged units are briefly described and 
illustrated in a 4-page bulletin published by Modernair 
Corporation. All the units featured in this literature are 
fully described in individual brochures available upon 
request. Highlights of the company’s facilities are in- 
cluded. One page pictures and describes typical applica- 
tions of components made by Modernair. 


Circle No. 144 


SOLENOID PILOT OPERATED VALVE... An air- 
control valve buiit te meet J.LC. standards is described 
in Valvair bulletin SKJ-54. The design is simple, having 
only two moving parts; a single spool type stem in 
the main valve body and the plunger in the pilot. Rec- 
ommended pressures are from 35 to 200 psi = air and 
low pressure hydraulics. Available in 2-way, 3-way, 4- 
way and 4-way-5-port models with either fast mounting 
or sub-base manifold mounting in the 3-way and 4-way 


valves. 
Circle No. 145 


SOLENOID VALVES . . . Pilot pressure equal to oper- 
ating line pressure is employed to shift the valve spool, 
thus permitting use of a small, continuous duty solenoid 
directional valve and eliminating need for large expen- 
sive, directly connected solenoid actuators. The valve 
may be used as a three-way, two three-way, two two-way 
combinations at pressures not exceeding 200 psi. Cross- 
section views aid in showing construction of the valve 
and its operati: 1. Also line drawings show all dimen- 
sions necessary for installation purposes. Ask for SEC 
11-A-24 released by Modernair Corp. 
Circle No. 146 


HYDRAULIC CONTROL VALVES... . Dimensional 
data and features of directional valves for mobile equip- 
ment applications, covering 1, 2, 3, and 4 spool models 
from 8-35 gpm capacity, are provided in a new 10 page 
catalog file published by Industrial Hydraulics Division, 
The Parker Appliance Company. 

Circle No. 147 


AiR CONTROL VALVES ... A 66 page catalog com- 
pletely describing the line of Airmatic Valve, Inc., is 
now available. The catalog gives all pertinent informa- 
tion for 2-way, 3-way and 4-way valves and for the 
following types: cam, flow control, foot, hand, inter- 
lock, pilot, pressure regulator, quick exhaust, sequence, 
solenoid, and time delay. Also presented are air and 
hydraulic cylinders. Information on size, pressures, fea- 
tures, applications, parts lists, mounting dimensions and 
cross-sectional views are given for each valve presented. 
Similar data is given for the cylinders. 


Circle No. 148 


FLOW CONTROL VALVES ... A new 4 page two 
color bulletin 53-35, describing these valves for machine 
tool and welding machine oil hydraulic systems, may 
be obtained from Vickers, Inc. Flow control circuits, 
performance curves, installation data and complete spec- 
ification tables are given. Gasket mounted valves in 
a series of models for 44, %, 34 and 1% in standard 
pipe sizes are presented. One-quarter in size valves with 
integral check valve for reverse free flow are discussed. 


Circle No. 149 


BLEEDER VALVE .. . which is semi-auromatic and 
makes bleeding of air from hydraulic systems a fast fin- 
gertip operation is described in a bulletin released by 
Greer Hydraulics, Inc. The ease of operation is illus- 
trated. Cross-section views show the construction of 
the valve. All dimmensions and part nomenclature are 
shown on drawings. Other uses including the dumping 
of air — in pneumatic systems are discussed. How 
it works, features, specifications are covered. Valve will 
withstand pressures up to 20,000 psi. 


Circle No. 150 
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Demand the best...use 
CENTURY accessories! 


MN] <—For new or modernization of 
old reservoirs use CENTURY 
designed and built Sight Oil 
Level Gages. 





Get the best. Use CENTURY 
designed Filler-breather Cap as- 
semblies for all your reservoirs. 


Century Hroravtics, Inc. 
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pee ‘ad Protect openings and 
studs this low-cost way 


S.S.White protective plastic plugs and caps are simple, 
low-cost safeguards against damaged threads, dirt, mois- 
ture and leakage. They're easy to use, low in cost, and 
insure safe, factory-perfect delivery of your products. Also 
ideal for masking and protection during painting, plating 
and other production processes. 

SAMPLES AND LITERATURE ON REQUEST Sy 
Send for Bulletins P-5312 and -P-5203 for full Ps 
details. Samples of your specific size and style >is 
of plug or cap on request. Address Dept. L 

$.S.WHITE PLASTICS DIVISION Pe 
10 East 40th St., New York 16, N. Y. cS. 
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PROTECTIVE PLASTIC CAPS and PLUGS 
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KOHLER | 
‘K-1207°6 


ACTION 


Kohler hydraulic check valves are 
products of an organization ex- 
perienced in meeting requirements 
of manufacturers in aircraft, in- 
dustrial and automotive fields. All 
are precision lapped, with positive 
checking action that prevents 
leakage throughout long service. 

Kohler Co. maintains facilities 
for forging, casting, machining, 
anodizing, in one plant—and is a 
leading supplier of precision con- 
trols for hydraulic, fuel, pneu- 
matic, jet engine and airframe 
applications. Controls are de- 
veloped to specification, for vol- 
ume production. 


Kohler Co. is the only supplier with 
AN approval for all sizes in the K-1207 
check valve from %" to 1’. 


Kohler Co., Kohler, Wisconsin 
Established 1873 
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AIR VALVES . . . are the subject of a comprehensive 
44 page catalog, No. 51, published by Ross Operating 
Valve Company. Among the many standard types ilius- 
trated and described are hand, foot, cam and solenoid 
valves, master valves for remote control operations, and 
small valves for pilot control with hand, foot, cam or 
solenoid operation. Also shown ate speed control and 
other special purpose valves. Sectional drawings detail 
construction features of each type valve. Several pages 
are devoted to general reference data and installation 


diagrams. 
Circle No. 143 


FLUID POWER DEVICES . . . including cylinders, 
valves and packaged units are briefly described and 
illustrated in a 4-page bulletin published by Modernair 
Corporation. All the units featured in this literature are 
fully described in individual brochures available upon 
request. Highlights of the company’s facilities are in- 
cluded. One page pictures and describes typical applica- 
tions of components made by Modernair. 


Circle No. 144 


SOLENOID PILOT OPERATED VALVE... Ao air- 
control valve built to meet J.LC. standards is described 
in Valvair bulletin SKJ-54. The design is simple, having 
only two moving parts; a single spool type stem in 
the main valve body and the plunger in the mes Rec- 
ommended pressures are from 35 to 200 psi for air and 
low pressure hydraulics. Available in 2-way, 3-way, 4- 
way and 4-way-5-port models with either fast mounting 
or sub-base manifold mounting in the 3-way and 4-way 
valves. 
Circle No. 145 


SOLENOID VALVES .. . Pilot pressure equal to oper- 
ating line pressure is employed to shift the valve spool, 
thus permitting use of a small, continuous duty solenoid 
directional valve and eliminating need for large expen- 
sive, directly connected solenoid actuaturs. The valve 
may be used as a three-way, two three-way, two two-way 
combinations at pressures not exceeding 200 psi. Cross- 
section views aid in showing construction of the valve 
and its operation. Also line drawings show all dimen- 
sions necessary for installation purposes. Ask for SEC 
11-A-24 released by Modernair Corp. 


Circle No. 146 


HYDRAULIC CONTROL VALVES .. . Dimensional 
data and features of directional valves for mobile equip- 
ment applications, covering 1, 2, 3, and 4 spool models 
from 8-35 gpm capacity, are provided in a new 10 page 
catalog file published by Industrial Hydraulics Division, 
The Parker Appliance Company. 

Circle No. 147 


AIR CONTROL VALVES .. . A 66 page catalog com- 
pletely describing the line of Airmatic Valve, Inc., is 
now available. The catalog gives all pertinent informa- 
tion for 2-way, 3-way and 4-way valves and for the 
following types: cam, flow control, foot, hand, inter- 
lock, pilot, pressure regulator, quick exhaust, sequence, 
solenoid, and time delay. Also presented are air and 
hydraulic cylinders. Information on size, pressures, fea- 
tures, applications, parts lists, mounting dimensions and 
cross-sectional views are given for each valve presented. 
Similar data is given for the cylinders. 


Circle No. 148 


FLOW CONTROL VALVES ... A new 4 page two 
color bulletin 53-35, describing these valves for machine 
rool and welding machine oil hydraulic systems, may 
be obtained from Vickers, Inc. Flow control circuits, 
performance curves, installation data and complete spec- 
ification tables are given. Gasket mounted valves in 
a series of models for 44, %, 34 and 1% in standard 
pipe sizes are presented. One-quarter in size valves with 
integral check valve for reverse free flow are discussed. 


Circle No. 149 


BLEEDER VALVE .. . which is semi-automatic and 
makes bleeding of air from hydraulic systems a fast fin- 
gertip operation is described in a bulletin released by 
Greer Hydraulics, Inc. The ease of operation is illus- 
trated. Cross-section views show the construction of 
the valve. All dimmensions and part nomenclature are 
shown on drawings. Other uses including the dumping 
of air pressure in pneumatic systems are discussed. How 
it works, features, specifications are covered. Valve will 
withstand pressures up to 20,000 psi. 


Circle No. 150 
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Demand the best...use 
CENTURY accessories! 


Sd <—— For new or modernization of 
, old reservoirs use CENTURY 
designed and built Sight Oil 

Level Gages. 








Get the best. Use CENTURY 
designed Filler-breather Cap as- 
semblies for all your reservoirs. 


Century Hyorautics, Inc. 


8866 GREENFIELD — DETROIT 28, MICHIGAN 








Till: 
products 
safely 


| ' 





2 \ 
AS 
Ss w, Protect openings and 


‘ studs this low-cost way 


S.S.White protective plastic plugs and caps are simple, 
low-cost safeguards against damaged threads, dirt, mois- 
ture and leakage. They’;e easy to use, low in cost, and 
insure safe, factory-pertect delivery of your products. Also 
ideal for masking and protection during ainting, plating 
and other production processes, 

SAMPLES AND LITERATURE ON REQUEST 

Send for Bulletins P-5312 and P-5203 for full 

details. Samples of your specific size and style 

of plug or cap on request. Address Dept. L 

$.S.WHITE PLASTICS DIVISION 

10 East 40th St., New York 16, N. Y. 


PROTECTIVE PLASTIC CAPS and PLUGS 
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KOHLER 
K-1207-6 


ACTION 


Kohler hydraulic check valves are 
products of an organization ex- 
perienced in meeting requirements 
of manufacturers in aircraft, in- 
dustrial and automotive fields. All 
are precision lapped, with positive 
checking action that prevents 
leakage throughout long service. 

Kohler Co. maintains facilities 
for forging, casting, machining, 
anodizing, in one plant—and is a 
leading supplier of precision con- 
trols for hydraulic, fuel, pneu- 
matic, jet engine and airframe 
applications. Controls are de- 
veloped to specification, for vol- 
ume production. 


Kohler Co. is the only supplier with 
AN approval for all sizes in the K-1207 
check valve from %" to 1’. 


Kohler Co., Kohler, Wisconsin 
Established 1873 
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Then write at once—selling yourself—to 
Box 12555, APPLIED HYDRAULICS 


to build a great future 
for himself with 

midwestern hydraulics 

contol manufacturer 


IF you're a sales engineer with an engineering 
degree—plus several years actual sales expe- 
rience in application and circuit design of hy- 
draulic components— 

If you're willing to travel—to contact pres- 
ent customers and talk to interested pros- 
pects— 

lf you'd like congenial working conditions 
in a city not too big for pleasant family liv- 
ing— 

If you're looking for an opportunity to really 
show your abilities and to grow with a well- 
known company— 








SALES ENGINEER WANTED MARKET PLACE 


ENGINEER—MECHANICAL 


Need man experienced in layout and design of hydrau- 
lic and pneumatic valves. A solid small company estab- 
lished in aircraft equipment production for 12 years. 
Excellent opportunities for right man. Must have ex- 
perience on actuators, valves, etc. Salary commensurate 
with experience and ability. 
AIRCRAFT PRODUCTS COMPANY 
Bridgeport, Penna 


SENIOR HYDRAULICS ENGINCER 


Opportunity immediately available in the aircraft land- 
ing gear department in company which is a picneer and 
leader in aircraft and automotive components. Hydrau- 
lics avtivity: creative design, laboratory testing, pro- 
duction and inspection liason, performance analysis, 
and test data plotting. Engineer must have a minimum 
of five years of hydraulic experience, preferably in air- 
craft, to work with master cylinders, power valves, 
hydraulic servos and pressure reducers. Northern Indi- 
ana. Salary in line with applicable experience. Send 
resume. Address Box 12155 APPLIED HYDRAULICS. 


INDUSTRIAL SALES REPRESENTATIVE 


Established Michigan Air & Hydraulic Cylinder Manu- 
facturer seeks competent sales representation in the 
Buffalo, Cincinnati, Milwaukee, New York City and 
San Francisco trading areas. Background experience 
and established business contacts are requisite. Local 
interview arranged within 30 days. Give full details in 
first reply. Reply Box 12255, APPLIED HYDRAULICS. 








Quite a bit these days, with so many tion and shock, machine design, 
companies getting into the field. stress analysis, hydraulics, rotating 


MECHANICAL 
ENGINEERS 


While many new firms are now machinery, power plants or air- 
starting to explore the field, Elec- conditioning and piping. 

tric Boat Division of General Dy- Study for bachelor’s or advanced 
namics Corporation led the way degrees is encouraged at Electric 


with the building of the first nar Boat, with coe gp eaeersny 
clear powered submarines,Nautilus 4 ya) architecture, nuclear engi- 


What Should 


and Sea Wolf. 


neering and nuclear submarine sys- 


In addition to increasing its engi- tems offered within the plant, and 


an neering force for work on new and tuition paid by the company for 


ME Know 
About 
Atomics? 


clear energy. 


Right now Electric Boat has inter- 
esting positions for Mechanical En- 
gineers with experience in vibra- Mr. Peter Carpenter. 





GROTON 


greatly advanced nuclear subma- _ study in these or other fields at lead- 
rines, Electric Boat is expanding ing colleges and universities. 

Research and Development opera- 
tions vad include the development should write complete details of 
of additional practical uses for nu- background and experience includ- 


Men interested in these openings 


ing initial salary requirements. In- 
terviews will be arranged promptly 
for qualified applicants. Address 


Electric Boat Division 
GENERAL DYNAMICS CORPORATION 


CONNECTICUT 


near New London on the Connecticut shore 
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HYDRAULIC ENGINEER 


Chicago area manufacturer of front end loaders has 
immediate opening for a well qualified Senior Engineer. 
Must have 8 years experience with the design of pumps, 
valves, cylinders and hoists, along with the application 
of these items to mobile equipment. Prefer man 32-40 
years of age with M.E. degree. Liberal benefits and 
excellent working conditions. Location in ideal sub- 
urban residential community. Definite career opportun- 
ity. Please give full details in confidential reply. Write 
Box 12355, APPLIED HYDRAULICS. 


PROJECT ENGINEER 


to develop fuel injection equipment for prominent Mid- 
West company. Background in fluid mechanics and fuel 
injection equipment design essential. Salary to $13,000. 
Send resume to Box 12455, APPLIED HYDRAULICS. 
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Recruit PALMETTO G-T, RING! 


If your company is concentrating on the economical redesign 
of current products io meet the increased competition of 
“post-Korea”, you'll be interested in what others have found. 
In designing for less costly, just-as-effective substitutes for 
Vee, Cup and Flange packings, many design engineers have 
turned to the G-T Ring. They have found that, as a dynamic 
pressure seal (from 0 to 20,000 psi) for rod or piston applica- 
tions, Palmetto G-T Ring can't be matched—for economy ... 
for effectiveness! Here are some of its successful applications: 


HYDRAULIC VALVES © HYDRAULIC PUMPS © -HYDRAULIC PRESSES © COM- 
PRESSION TESTING MACHINES @ DIE CASTING MACHINES © PIPE TESTING 
MACHINES @ POWER STEERING SYSTEMS © HYDRAULIC BRAKES © LIFT 
TRUCKS © ARBOR PRESSES © RESISTANCE WELDER HOLDERS © MATERIALS 
HANDLING EQUIPMENT © HYDRAULIC AND PNEUMATIC CYLINDERS © 
PORTABLE LIFTING DEVICES @ ACCUMULATORS © AUTOMATIC FEED 
TABLES @ WIRECRIMPERS © SERVO CONTROL VALVES © HYDRAULIC 
TABLES © HYDRAULIC MOTORS @ 


THE GIST OF THE G-T RING 


<, CANNOT SPIRAL... 


re The Palmetto G-T Ring, unlike an 
“O"-Ring, will not twist and turn in 
the groove. The “T"-form prevents 
spiral failure in dynamic applications. 


CANNOT EXTRUDE... 


Resilient “T"-section supported by 
non-extrusion rings on either side 
makes extrusion impossible. As pres- 
sure is applied non-extrusion rings 
are urged against wall, blocking 
path of extrusion. 


Discover how ‘‘extrusion-and-spiral-proof"’ G-T Ring 
con improve your cost picture in the design or re- 
design of your products. Write for ovr Bulletin MP-200, 
or consult Greene, Tweed's engineering department. 


GREENE, TWEED & CO. swe non 


Hannifin Corp. 
Cover 2 


Hansen Mfg. Co. 
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IN THE Vew 
BARKSDALE 
9612 


PRESSURE 
SWITCH 





THESE FEATURES 
HAVE BEEN ADDED 


WE DON’T USE 





LONG, LONG SERVICE LIFE 


They last MILLIONS of cycles 
without maintenance because of 


simplicity & rugged construction. 


UNSEALED PISTONS 


—_——— | ~= 


~» which mains fle. 


sure switch critical 


7 i ~~ 
v4 





PROOF PRESSURES TO 
7000 P.S.1. 


and actuation as low as 15 P.S.1. 


¢ ACCORDION ) 
DIAPHRAGMS 

which makes pres- 

D sure switch critical 


td vibration. “J 





+ 2% REPEAT ACCURACY 


because of honed piston bore 
and direct switch action. 


©. LINKAGES’ 
and BEARINGS 


which, as they 


RXR wear, Cause settings 
to drift. ~ 





OPERATE IN ANY POSITION 


and are less expensive to install, 
because only one pipe is needed 
—-since the piston is sealed there 
is no drainpipe as on unsealed 
pistons. 





LIQUID SWITCHING 
> ELEMENTS 
which requires that 
the pressure switch 
be mounted abso- 
lutely vertical, and 


makes it very crit- 


ical to vibraticn. 








BARKSDALE 


VALVES 


PRESSURE SWITCH DIVISION 


5125 Alcoa Avenue, los Angeles 58, California 


NAME 


Send Complete 9612 Literature and Operating Data 


TITLE 
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ydraulic pumps! Packed into the 
above is a miniaturized hydraulic 
fign—the Pesco Cartridge Pump. 
ion answers the need for extremely com- 
ncorporation into packaged hydraulic or 
ems. They are Pesco-designed to be integral 
Of such assemblies, relieving manufacturers of 
s of designing, producing or servicing their own 
By giving Pesco this responsibility, manufacturers 
th pump specialists having extensive experience. The 
—packaged systems that operate better and more de- 
dably are produced with fewer headaches. 

Cartridge Pumps have all the outstanding features you 
would expect to find in a Pesco pump including “Pressure 
Loaded” bearings for longer service life and higher volumetric 
efficiency. In addition, they require no shaft seals or external 
plumbing connections and may be mounted in the oil sump. 
These gear-type pumps operate at pressures to 4,000 psi and 
speeds to 12,000 RPM. 

Can we work with you in designing a Cartridge Pump for 
your packaged system? Your project will receive the personal 
attention of skilled engineers to assure a successful solution. 
For details, write: PESCO, 24700 North Miles Road, 
Bedford, Ohio. 
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OUR READERS ARE CHOSEN ... 
because they qualify! 


Do you know why most of our readers get this magazine 
without charge? How can the publisher afford to send 
the reader this leading national magazine every month— 
without cost to them? Here's why... 
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Advertisers insist on 


Quality Readership 
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It's that simple! 


The readers local hydraulic equipment distributor pays 
us for the readers subscription to APPLIED HYDRAU- 
LICS because he knows the reader is an important hy- 
draulic equipment user; because he knows the reader is 
responsible for specifying and/or buying hydraulic 
equipment. Naturally, the distributor is only willing to 


spend this kind of money on his best and most important 
customers. 


This type of circulation is called 
Franchise Circulation 
SEE CE ETE Oe CER re a SERS 


APPLIED HYDRAULICS readers are handpicked. They 
are important people in the hydraulic equipment field— 
they are carefully chosen because of their interest in new 


and better hydraulic products, equipment and techniques. 


That's why—APPLIED HYDRAULICS spends consid- 
erable time, money and effort on every issue to make it 
worthwhile reading—realistically helpful, intelligently 


interesting and useful to our 22,449 important readers. 


APPLIED HYDRAULICS 


1240 ONTARIO STREET e CLEVELAND 13, OHIO 





